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_'NTRODUCTI(IN

The 305 Issues contained in this volume represent topics recommended for study
in order to develop requiremer_ts in support of Space Station crew performance/

productivity. The process by which these Issues were developed is describe,i in
Volume I. One hur_dred eigh_ of these Zssues were selected and topically 9,,ouped
to prepare e,7 study Management Plans, whic:h are contained in Volume V.

The overall subject matter, Space Staticn elements affecting crew productivity,
_as organized into a coded Subelement listing, whic:h is included in this volume
for the reader's reference. Each Issue is rlumbered according to that 5-digit

topical coding scheme. Multiple Issues within a Subelement (topic) are

sequentially numbered, forming a 7-digit Issue number. The first digit
corresponds to one of five element Groups. Groups 1 through 4 are IVA specific:
GrOUp 5 elements relate to IrA/EVA Interface.

Because it was not possible to complete and fully integrate these study results
_ith those of the _dvanced E'VA Systems studies {refer to Volume I) all Group 5
Issues are "Preliminary", and are so marked.

The Requirements column on each Issue page shows a cross-reference to the

unreso',ved requirement statement(s) (sometimes omitted_ contained Jr, Voiume III,
correspondingly organized by the same Subelement number - unless otherwise
noted.

£ecause topzca] overlaps were frequently encountered, many initial Iss,es were
consolidated to form this final set. Apparent gaps, therefore, may be accounted

for by an Issue described within a related Subelement.

A glossary of abbreviations used throughout the study documentation is also
inc iuded.

The complete set of Volumes for the Human Productivity Final Report are:

Volume I Final Report (Study Description)

Volume ii Executive Summary (and Oral Review)

Volume IIt Requirements

---> Volume IV - Issues

Volume V Management Plans
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21304 MICROBIAL STABILIZATION

21305 WASTE/TRASH TRANSFER

21306 VOLUME REDUCTION

21307 WASTE/TRASH DISPOSAL

21308 GROWTH

214 SUPPLY SUPPORT

* 21401 RESUPPLY REQUIREMENTS

21402 INVENTORY MANAGEMENT AND CONTROL

* 21404 TRANSPORTATION AND HANDLING

:_21407 PRESERVATION, PACKING & PACKAGING

215 RESTRAINT SYSTEMS

21501 FOOT RESTRAINTS

21502 BODY RESTRAINTS

21503 EQUIPMENT RESTRAINTS

21504 SLEEP RESTRAINTS

21505 PORTABLE RESTRAINTS

21506 HANDHOLDS

216 MOBILITY AIDS

21601 INSTALLED EQUIPMENT

21_02 PORTABLE GEAR

xiii.



217 COMMUNICATIONS
* 21701 SYSTEMS

* 21702 LOCATIONS

* 21703 FUNCTIONAL TYPES

* 21705 RECORDKEEPING

2170_ NONNORMAL COMMUNICATIC)NS

218 QUALITY ASSURANCE

* 21801 PROCEDURES VERIFICATION

* 21802 CONDITION VERIFICATION

* 21803 CONTROL

21804 EQUIPMENT CALIBRATION/CERTIFICATION

* 21805 ANONOLY INVESTIGATION, ANALYSIS & EVALUATION

* 2180_ REPORTING AND RECORDING

* 21807 DETECTION, ISOLATION AND IDENTIFICATION

219 CLOTHING

21901 IV CLOTHING (UNDERWEAR AND OUTERWEAR)

21'_05 GROWTH

220 VIBRATION

* 22001 VIBRATION CONTROL

CREW ACTIVITIES

301 CREW

30101

30102

30103

30105

30107

TRAINING

TRAINING METHODS

TRAINING DEVICES & MEDIA

TRAINING LOCATION

TRAINING FOR ORGANIZATIONAL EFFECTIVENESS

GROWTH

303 MAINTAINABILITY

* 30301 ACCESSIBILITY

* 30302 COMMONALITY

* 30303 MAINTAINABILITY HARDWARE CHARACTERISTICS

* 30304 TESTAbILITY/DIAGNOSTICS

* 30305 ORU DEFINITION/CONFIGURATION
* 30306 MAINTAINABILITY AIDS

* 30307 CREW SKILLS

:_ 30308 GROWTH

304 MAINTENANCE

* 30401 MAINTENANCE CONCEPT

:_ 30402 SCHEDULED MAINTENANCE TASKS

30405 UNSCHEDULED MAINTENANCE TASKS

* 30404 TECHNICAL DOCUMENTATION

* 30405 CUSTOMER SCHEDULED MAINTENANCE TASKS

* 3040_ CUSTOMER UNSCHEDULED MAINTENANCE TASKS

* 30407 CUSTOMER TECHNICAL DOCUMENTATION

305 SUPPORT EQUIPMENT

* 30501 FUNCTIONAL LIMITATION

* 30502 COMMONALITY/STANDARDIZATION

* 30503 ARRANGEMENT

:_ 30504 LOCATION

* 30505 IDENTIFICATION/LABELING

xiv



306 ACTIVITYPLANGISCHEDG
* 30601 DUTYCYCLES
* 30602 30B ROTATION

* JO_,O_ SCHEDULING METHODS

307 MAN-MACHINE ROLES

* 30701 MAN-MACHINE ROLE

:_30702 GROUND MAN-MACHINE ROLES

* 30703 GROWTH

SO_ ORGANIZATION

30801 ORGANIZATIONAL STRUCTURE

_0_02 METHODS TO ENHANCE COMPATIBILITY

J_ STATION AUTONOMY

* 30901 AUTONOMY

30903 GROtATH

IVA SYSTEMS

aOl WORKSTATIONS

40101 WORKSTATION DEFINITION

* 40102 WORKSTATION GENERAL REQUIREMENTS

* 40103 WORKSTATION UNIQUE REQUIREMENTS

40104 PORTABLE WORKSTATION

4O2

* 40201

40203

40205

* 4020t,

40207

40209

DATA MANAGEMENT

GENERAL DATA MANAGEMENT

OPERATING SYSTEM

MEMORY CAPABILITY

INTERFACE COMPATIBILITY

MAINTENANCE/REPAIR

APPLICATION PROGRAMS

IVAJEVA INTERFACE

501 AIRLOCK

SOlOl STSTEMS

50102 FUNCTIUNAL/PERFORMANCE REQUIREMENTS
50103 HTBERBARIC

50104 EVA SUPPORT

5010S MAINTAINABILITY

50106 MATERIALS PROCESSES

50107 COMMONALITY

5010_ SAFETY/TRAINING

:_:*502 SERVICING AREA

** S03 SUPPLY SUPPORT

504 STOWAGE/STORAGE

50401 EMU EQUIPMENT

50402 EEU EQUIPMENT

50403 RESTRAINTS/TETHERS/EVA TOOLS

50404 EMU/EEU SERVICING & CHECKOUT EQPT. STORAGE
50405 MAINTENANCE & REPLACEMENT PARTS

XV



50406 PAYLOAD SUPPORT EQUIPMENT STOWAGE

50407 GROWTH

*_ 505 ATMOSPHERE

50t PERSONNEL HYGIENE

50_0[ IN-SUIT BODY WASTE MANAGEMENT

50e,02 SUIT HYGIENE

507 TRAINING/PROCEDURES

50701 GENERAL

*:_ 508 COMMUNICATIONS

*$ 50g DATA MANAGEMENT

55x
55101

55102
55103
55104

55105
55106

55107
5510q

55201
55202

55203

55204

55205

5520_,
55213

55214
55215
5521_,

55217
5521E:

55301

55303
55304

55305

5530_,
55507

55309
55401

55402

MAN-TENDED

GENERAL LAYOUT

TRAFFIC FLOW

DECOR

MATERIALS

ANTHROPOMETRY

MODULARITY

WINDOWS/REMOTE VIEWING

STOWAGE/STORAGE

INTERNAL ENVIRONMENT

EXTERNAL ENVIRONMENT

INDUCED ENVIRONMENT

AREA LIGHTING

NOISE & VIBRATION

CREW SAFETY

WASTE/TRASH MANAGEMENT

SUPPLY SUPPORT

RESTRAINT SYSTEMS

MOBILITY AIDS

COMMUNICATIONS

QUALITY ASSURANCE

CREW TRAINING

MAINTAINABILITY

MAINTENANCE

SUPPORT EQUIPMENT

ACTIVITY PLANNING AND SCHEDULING

M_-MACHINE ROLES

STATION AUTONOMY

WORKSTATIONS

DATA MANAGEMENT

* IVA Subelements having Requirements and Issues of concern to EVA

Systems.

Requirements generated by Advanced EVA Systems Design Requirement

Study.
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GLOSSARY

ACGIH
AF
AI
ANSI
ASE
ATAC
BP
C
C&T
CAD
CCTV
CDG
C02
CRT
CSD
CVD
db
dP_^
dBC
DBMS
E-Field
ECG
ECLS
ECLSS
EEU
EL
EM
EMI
EMU
EVA
F
Ft-C
Ft-L
+GZ
H-Field
H20
HEPA
HMF
HMS
HOL
HPD
hr
HR
HZ
HZE
IDHS
IMS
IMSS
IOC
IR
ISO/TC
IV
IVA
JSC
k
K

AmericanConference of Government& Industry Hygienists
Air Force
Articulation Index
AmericanNational Standard Institute
airborne support equipment
AdvancedTechnical Advisory Committee
blood pressure
centigrade
communications& tracking
computer aided design
closed circuit television
Configuration Design Guidelines
carbon dioxide
cathode Fay tube (TV screen)
contract start date
cardiovascular deconditioning
decibels
decibel, A scale
decibel, C scale
database managementsystem
electric field
electrocardiogram

environment control life support

environmental control & life-support system

extravehicular excursion units

electro-luminescent

electromagnetic

electromagnetic interference

extravehicular mobility unit

extravehicular activity

farenheit

foot candles

foot lamberts

positive acceleration gravity vector, head to foot

magnetic field

water

high efficiency particulate air

health maintenance facility

habitability manned system

higher-order language

hearing protection device

hour

heart rate

hertz

high energy Z particles

Space Station information & data management system

inventory management system

in-flight medical support system

initial operating capability

infra-red
International Standards Organization/technical circular
intravenous

intravehicular activity

Johnson Space Center

kilo

Kelvin

(least tolerance)

xvii
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LA

LCD

LED

LET

LSRM

Leq
MDBMS

MIL-STD

MMU

MPAC

MSFC

MSIS

MSS

N2

NASA

NC

NHB

NOS

NSTS

OBL

ODD/LDD

ODDNet

ORU

PI

RF

RFP

SDP

SiL

SMS

SOMS-A

SSP

SSPE's

STS

Specs

TBD

TV

UV

WMS

noise level in dBA

liquid crystal display

light emitting diode

linear energy transfer or ionization rate along particle track

Life Sciences Research Module

equivalent noise level (average over a specified duration)

medical database management system

military standard

manned manuvering unit

multipurpose applications console

Marshall Space Flight Center

Manned Systems Integration Standards

manned space station

nitrogen

National Aeronautics & Space Administration

noise criterion curve

NASA handbook

Network Operating System

national space transportation system (shuttle)

octave band level

observed daily duration noise/limited daily duration noise
optical data distribution network

orbital replacement unit

principal investigator

radio frequency

Request for Proposal (9-BF-IO-4-OIP, Space Station Definition

and Preliminary Design, 15 Sept 84)

subsystem data processor

speech interference level

space motion sickness

shuttle on-board medical system, A modification

Space Station Program

Space Station program elements

Space Transportation System

specifications

to be determined

television

ultra-violet

waste management system
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ext.er, t arid iml::,,:tct. ]
I

,,





FORMAT 5

SUBELEMENT #

1 (]:50 :_

PROBLEMS/ISSUE IDENTIFICATION

TITLE
CODING

1133 [].5 0 2

ISSUE # I ISSIJE TITLE IREOUIREME:I\I](S)

1051::1:_01 IPO[_OR,LABE:i:L,& PATTERN PODING CRITERIA 1-10

lCo].or, graphic, t.ext.u_e, labeling in l
l_..uppur t of Jdentificut.ic)rl, loc:ai.Jor_ i l
lot J_nl.atior_ within the spa<e st.,:tt_iOl'l Ili_.ly I

I bE' OVe_ Iv (::ompr 6'hePrt':.,ive_. (:)V{_rUS_:_,corT-- I
I f]ict: wit:h a__<_ deco_ g<,al_::,, ac:c:omod_-_- I

I tiori of vat iou.f-:, rlat.J.orlaJ. J. tJet../telr_i_Lt<_!a{_:i -, '_
lmodifiab.[li ty, gr_phJc vE. verb,:_], l

I _.:..Wmbology, irt formatior, ove_ lot_,:l, _,t.c:. l
h-.houl.d bE_ ex,._l, ir, ed to evolve .:-:.t.ar, datd,.::./ l

I c_nhar, c_:_v., tather tl-,ar_ dettact.::, fr OiIi I

: h u ma n p r o d u c::t i v i t y. ',
,, ,,
I ]NTER]:OR L.OCATION COORDII'4ATE: SYSTEi:M ',-04

ISpec:i fy irlg .[OC<_ tian poirl t.s with in/wi th- I

',OUt the _:.:t.atJ.or_ (as <;t.ated in RF:I::') Illi_y ',

lbe ir,ordir, ately dif[i(::ult t.o /mF..,l(:_menl: l

lir_ lJ.ght of stat.ior_ complexity, mocJJ, f J.- I

l<:atior_/_ ecur_figuratior_ activ.itie_:!:, , alq,J I

l ir_(::_emel"lta.1 growth. lhe 1-16,ed t:o track l
l<:or_[igLlr_tior_ <:hur_g_.:Pg & update aG_goC:'- ',

Idrawirtg_+:.)may a]._{:o pre_{ent c<h{_t].y d(._.:.,i_.]rt/l
',operatiorlal challenges. F:e_:_:_:_ibility I

l':,-:_tudy i':{, needed, l

_-_-_,, _ _ ....

OF POOR UAZ.,TY





FORMAT 5 PROBL.EIMS/ISSLJE IDEN]IFICA]IUN

SLJBELEMENT # TITLE

10400 GENE- RAL_

]SSt.EI # ', I',!P31_IE TITLE ', REQUI RFMEN I (:!;)

IU4000] ',HAB IIqIERIOR MA1ERIALS SEL.EICIION RQM]S ',--01

', Mater ial"_; so.let:tion & u,-,e criteri,!i to I
',e_::t_._biish acceptability & SLlit._lbJlJ. ty , I

',exter,dod life, t-echr_ologic<_l Im:_tu_ity, ',
', mar_ufac tur _-_bi ] J ty, J n:..,r-_..,c:tt_bJ ] i t.y, ',
I corlt i]lfiJ.rltlt [(:)11 (::hilt-,:_1:: t.et iE,[ ict::,, _.-:;r:)t:_.::[ {- i.[.: I

l'_,t_er, qth, _.omr:,,-_tibilit:y, _:_vaJlabj ]Jty, I
Icc:,'::.t: & saf,_ty. ',

I

,, ',





FORMAT5

SUBELEMENT #

10402

PROBLEMS/ISSUE IDENTIFICATION

TITLE

MAINTENANCE AND REPAIR

ISSUE #I ISSUE TI]LE ',REQUIREMEN]('._;)

1040201 ACCESS FOR PRESSURE LEAK REPAIR 1-03

Ir,te_ior design and clearances are for :

shJ_t.-,.-.;leeve, I:,_essurized acc_.-_ss. ]r, ',

(.:a_::._:_of pre<,sure leak accesL, fo_ repair l
may require u'_;e of EVA Suited access:. I

Study needed for desiqn imp,:_ct regardingl
at:tess schemes. Fea,x,J.t:,iiity trade is ',

needed for alternative appro,:__ches, in-- l
uding possible module replacement. I

,,

,,





Fr)RHAT 5

SUBELEMENT #

1 ] f-)OP

P R OB L E::M S / Z ._..,L]E 1 D E IqT 1 F I CA-r 1 0 N

TITLE
RANGE 01:: AccorIHUDATTON

1S'::.;LIE. _ ', ].L;_.:HJE TITLE [ REOUIREP1ENT (::_)
I I .......................

1[}. _ --}:_}['}] IIANTHROF'OHEI"R#C RANGE: ACCQHHC}DATICHqS : --O], --CtP, --[-}:.:_,
l Ac:commodatior_ of t.he full rar_qe off _al'_-- 110501-O1

]thtoF, omeirJ, c ]imJ. t:s (,_u:tjLIst:ed fo_ t-)-!::1 ]
I ad,__r.:,ta t.iol-_) 2:;1::)(.21:i f.i.(.z{,d ini_ak t create I

I .'_::,ul:,_:_;tal'_ tJ _._]. d_.:-r,::._igrl c:h,_ll ] erl(_]e,-:, wJ l..h in I
',the V__JI..IllI_Z" c:or_v,it4:.l.Lr_t_:£, inlrJo,:.;_e(J Lq)y t.hli._ _,
It c, .... ,, i ...... .or..,dE _.: ,::,t,:ttJll:)rl Mod.I] _Z. The rli_ll'l!)]e[-_ Rlli_y [

I bP2 Eorlb:;idtL*t"_:tbly _P.×tended by r_<,.Pd to I

IDefir_.i. tJon of: extent off _rlterrletforlal l

: P,:[_ t J.c:J.P,_ttior_ [ll;]ly bE'? rlef;":',.fl{u,r;J. Cc)r_:>id_.:_ ....
',_t.i. or_ ::t'l:_.].d k:,(._.:,givc_r_ t.(:) Lh(:, F.1,JvJ.%- I

I a b i 1 i t y,/i mpa c t: o f d_:-_] i m J t i r_!7_ t.h o s,e I

',ran(]_:,_:-z.: and/or dev_:_]opJ.r_] de':-:,i!;]l_ ]
l app_ o,:_:he::, wh J.ch r-m_ph,::_':-.:.:Jze adj u:::.t.abi. ] J ty [
:l:lexibilzty & modi._t_:._rit..y, l
I I





FORMAT 5

SUBELEMENT #

I " 5-) L;

PROBI...EM-;/IS,.; JE iDENTIF-ICATIC_N

TITLE

PHYolL, AL DIME-N,_I)NS i L. IMI. I,- IN MICRO-G

I!:.;:-;UEi: _1: I ISSUE TITL_E I RE(-II.II REMENT (',_;)

"C" .......J "l.r:iflJ_lJl] ',I',IEUIRAL. BODY F-I.:,IURE DATA DEVE-L. OF'MEN-I {-O3

l[)+-_fJ.ri.Lt.i.vc_ d_t.{_ relative to l:.hl.-:e iinpacl.. I

;of the rle_utt"L_l body pOE. t.IJte_ & in.icro--q I

[i..11::)o1"1 the fl.i].], range of i:ll'lt.htO_:HT)lllCPt, tiC: [

;].JiliJt.:-:_ for the £nt.e_r_,i]lJor_a], m.L×e, cf ,_.ex ',

',{.l.:.:.t'"_ ' pC)F..)LIIcIL'.JLC)I'i Hi}E; not. [ *-_'I.:L.l l adequatc_l y ',

Iclewe],:)l:.,e),:{. C;onir,:,licat.i.r,,;] t[._.-, rfl,!:ttl.C!t i:-_ I

]t.lq_e f_:_c:t t.hal, human ar, t.hropo,netr].c: ',

', i .i ,,,.i.t:.-_, have L,+a{er, four,d t.o c:hal',ge_ e__::., d ',

Ifur,,:::t/or, of t./n,,-=_c,,', o_bit.. Add.itlona]. l

Id,:,ta is r,ee_ded to a"_-:;:_::e:_.:':, t.h_:-_ Jllll:.'i:l( t. of ',

[ :._(_-)--yectt _:.]t c)w|._ t.l _..end,;_:: upur, IlliC. t" C)--E-] [

I ;_r, tl'lt c)pofnet.ry. [





FORMAT 5

SUBELEMENT #

1 _}=_34

P R(._Bt..EM...,/I ........LIE IDENTIFICATION

TITLE

GROWTH

( ,::1 )
I { ; _ ; t.i J E:: tl II l { ' {l _ ' j[''-) ": {ll [::. ]']:_[--E ',RE:OU ]_REMEIqT +'

t 0 5 i 4 01 I (3R OWTH AN D A IqI H RO F'0 I'lEi:] R i:C l] R i: T E-R ] A I -- O ]

l'.:3tudy .i,_:_ rl,e_:_d_.:-,J to e,_,t_:d:.:_l:i.:.:h b,:J,::,-:,l.J.rbe l
I yk-,_lt for gt owth _::l._t.J or_ (t,eyund yeast l

[ ;:'l}l}l)) tO : '""-"-"-;d:,.: ............ extr___pulat iorf,..-: oF ',

larlthtor._ocm.'lr ic: ch_t[u :._rld ,.q=>_,.lJc;:tl:,JlJtY I
J,tO I::l.IFk'(_H"lt. 1::: 3rlcept'z_ ol- p_ i£_sertt. _::,tatton ',
I g_owth r->l;:!_r_'_-:,. I:)_i:,c:±t::.J.orl J :._:.r_.:,_:.:_,,:J_-:.,Jcorr-- ',

I (: l¢1' rl .J_l'l!='J j.mr.)Lic 1, o1-1 sc:i_lt F .J.l-i!:] _ i:.eGtl.[ J. t t::PiiN_,l-t [.,:.:.: . _

l l

l l

l l





FORMAT 5

SUBELEMENT
10e,01

]SSUE i_

].0(.0]01

i 0_.-.,0102

#

GENERAL

PROBLEMS/ISSUE IDENTIFICATION

TITLE

I ISSUE TITLE IREQUIREMENT (S)

IINTERIOR VOLUME REARRANGEMENT REQMT. 1-01,i0603-01

',Determine requir__mlent, s that define how ',

Id_::.t._or,e_u[:'-_ "<hall be L_b].e to optimize ',
linterior volume arr_ngement,::, to accommo-I

;dale revised c:onfiqurations. Deterr.ine I
',equipment. _ack requirements that ensure '.

'.flexibility to reconfigure Jr. various '.
I inodu.Le configurations. I
I I
ISTANDARD HARDWARE AND INTERFACE REOMTS. 1-02,10603-05,

:Det.ermine the requirements that define I10_:.07-0t,-.03
lhow in t._:-_rF___ce.£, between primdry and I
Isecondary structure and between sub- I

',sy:st.em:=. and their attachment to I

ls[_ucture shall be standardized to I

',minimize human involvement in repair , I
Im_tintenance, reconfiguration etc. This I
lincludes standard eJ.ectrical/cooling/ I
',data bus interfaces. Also included '.

late determina[ion of the commona].ity I

',design requirements for fastener,s, ',

',tools, latches, _:_rtdpackaging. Con- ',

IsJder the sLat.ion gruwth J.tplic:dtionS. l





FORMAT5 PROBLEMS/ISSUEIDENTIFICATION

SUBELEMENT # TITLE

10700 WINDOW MAINTENANCE/PROTECTION

ISSUE # I ISSUE -[ITLE IREQUIREMENT(S)

:::===_----===i:_. I = ..................... .-._- ._-----__--_--_--_----_= = t:_-- =-- = _--= = := I _---- -- -- -- -- -- ---- ---- -- -- -- ..............

1070601 ',WINDOW MAINTENANCE AND PROTECTION REOMTS',-OI,-02

',The degree of optical degradat.ion due I
:to exposure to ultra violet x-ray ',
',radiation, meteroid impacting and/or

[cor, tamir,ation allowable and the means :

',of r:lear_ing, mair_taining, repd±r and/or :

:teplacement and testin!_ requires
:further ":._tudy.





FORMAT ,5

SUBELEMENT #

i0'901

PROBLEMS/ISSUE IDENTIFICATION

TITLE
CREW EQUIPMENT STOWAGE

ISSUE # I ISSUE TI-rLE IREQUIREMENT(S)

I0'_0101 ISTOWAGE CONFIGURATION. I-01, -02,-03,

IDet.ermlne volume, layout, design, ]-04,-05,-0'i_,
',access, and int:erchange_b±lJ, ty- Con..L.±d-',-20,

lerat.ions for stowage, include recre_:_- ',10905-01,-04
_,t.Jonal equipment, c_ew equipment, ',

',g,_.|.].ey, togist..i, cs module, mission equiP-I
Iment., et.c., Jn an integrated manner. I
',Also include restowage of clean clothes, l
Idishes, etc. ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

10902 FOOD/GALLEY STOWAGE EQUIPMENT

ISSUE # ', ISSUE IlILE ]REQUIREMENI(::;)

I090201 _,FOOD/GALLEY SHELF STOWAGE REQUIREMENTS 1-02

1000202

IDetermine food stowage volume require- I
lllient.s and enviror,,,er, tal _.:or,trol c:rit_..rJal

l(eg., [,+,i,p, humidity). I
',Evaluate stowaqe location and type, _:.uch',

tas freezer, refrigerator; and/or st.o_,!,g_:_l
lJ.n qa]]ey or ott,er ]ocat:i.ons, eg., l
llo!ait._.Lics module. Determine sto_,Ja!_e ;
',cb..:>ign requi_ _:_rnent.L:, including vol.ume, I
',power, etc. ',

I ',
',FOOD STORAGE TEblF-'. LlblIT3 ',-Ol

',Develop requirements for envJronmenta] ',
Icon trol of food in storage. WJ].I drive ',

IdesJ. gn crJt.er.i._,. Consider volume, food :
Itypes, packdging, access, etc. I





FORMAT5

SUBELEMENT

P RC_ t...EH_'_/I S SI. E ZDENTIF]_CATI_;N

# TITLE

..... '......._- " ?i: q - -' ?Z] RA,)H'-WA_) ]-E ,:)TI)WAIVE / c F( _I'_AGF-

]::,:::.ilti :1_ I ]:SSUE T]:TLE l

11Y_1330] ] TR,_'3H-- WASTE STOWAGIZ '_:.... ' -,, ,:,l UF,AGE ',
I[)_.:-,term.i.r_e vo],.ume, and c:ontrol require .... ',
I Illern[._., [:or tl'a.',f,l'l w_:t-..:!._.., t:(.::tow_(-]e atrod I

',hand] ir,g. Devc,].op r, eeds for c:ont.ami- ',
Ir_,-{ t.Jor_ _':;o]{-_t:.ion ; dry-_c,t ; off----qla,::,,::,_l_g; I

I Evi3 ] I.t_llI(P t-E,c;t.c)wi!!t(.]i _ Jrl prIovi "::,i CtI'I CC)I'I'- I

l l:.EtJ,rl@t _:; i31id .]oc:i:ltJ.ol"l I'l_.{)(L_ds and/or I
] t e!qL!J _ imi{:_rll:r.... WJ ] ]. _Jr] v@ layout, ch:._:](_l'l, ;

: ] (-)(::: i3 l: JOl-I , pC)W{:_i " & VC)].IJITle_3 I'"eql.li Ped for :

I J.ntr:_rr_!_l utnd _._xt_.-_rna] tr,!_:-::l't, wa,_:te I

,,

RE GU I R E:MtL:N I ,:t:; )
-': L: Z -" 2.: :.: :2:" :2 _ 22 22 2": :2 Z

....Ol ,-0'2. , -'-'03





FORMAT 5

SUBELEMENT #

10 9 0 4

PROBLEMS/ISSUE IDENTIFICA-[1ON

TITLE

DATA FILE STC:,WAGE

T,-.c.i jE.ISSUE # I ±,:,,_,. E. IIILE I REL:ILJIREME:.NF (:::,)

-{3,.. . IREMEIg] ,:, 1-01, '-]lzr_O4Ol IDATA FILE STC)WAGE REqU ....
I D.:,ter.rntrle ,stow_g¢-, vo[i,imc.-_, erivirorlmr_rlt4__l [

Ic:or_t_ol, arid harld].irlg requJ, re.alertt_:, to I
I _Jt .iV+P des.i ql"t t __qLtJ.teln_:_rl t.E, A.-_,::,....-,:, I

lrnat_:->_ J a] types, protet::tior_ r_eedt:_;:, t
I ac: .._-.,'.:,":,.:. sor t.ing, .[oc:a t ion,:g, et.c: . to ',

Idr .i.v_::, ]c:>ign a].t.Hrrtat/ve>.,. I





FORMAl 5 PRI.BL_EM,>/ISSUE IDENTIFICATION

SLIBELEMENT # TITLE

10gOe, GROWTH

Io,_,LIE _ I Ic,.:,UE. IITL.E: I REQLJlRE:ME:I41 (::;)

10'-E)(:,O1 I'.!;TORAGE VO[ .... & CONFIG. RCIMTS FOR GROWTH l-O]
I A ...................."'-P""'- ,.spL_ce/voiume i_.]L 10c;]t ion need':g for I
I glr owt.h 'gti_[: J on st.oragle/t:,tr)w_._L3t-_ r_:-,qu J.r e...... l

[ tTICH'I t.t:_: . I.-_!_ . • t I" _IIJF£¢ : :'S .,,pp ]. y t::-:l,tpp ) t t I1

I frequ_ncy ws. t:)::tc)_ _L_]_P V()]I,II|I((-! ; (:l)t t (q.-'-- I

11 .[ 13 [.. [ (.)rl - c r (:._w ::_; t z e t (:) 5.': t O P _[1 !:.lIP V O ] I.lfli :' ; i

I 111j t_,:-:;.i.or_ t.ype'_; to _h:;ti:)t" 4!!l!::j_:} V 711 UIIIE-' ; _

I Iric:lucle) all _z-;torage -_. mi_:,_:iorl, c_ew I
I provi,:.;,iorl_::;, tra,sh, etc. (,Tul :_:7) I
,, ,,

',
,, ,,





FORMAT 5

SUBELEMENT

20101

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

ATMOSPHERE REVITALIZATION

ISSUE _I I ISSUE I ITLE

2010101 ',ATMOSPHERE SPECIFICATION

IPrep_ir_-e _ revised _tmosphere specifi-
',cat.ion relative to the referenced data.

',inr:l.ude determJ.nation of minimum Levels
',of at.mosphere humidity versus tempera-
',tur e, ventllat.J.on rate., ,ind crew
',comfott. Also include defJ.nit.Jor, of

',range compoundt:_, t.o be monitored, ,_-peci-
;fication of analyt.ical monitoring

linstruments to be used for analysis of

Ipa_tJ.culate, organic:, and J.norqanic
',aerosols and airborne microorganisms.

REQUIREMENI (S)

-02a,-O2b





FORMAT5 PROBLEMS/ISSUEIDENTIFICATION

SUBELEMENT# TITLE

20102 WATER MANAGEMENT

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

2010201 ',HYGIENE WATER SPECIFICATIONS 1-02a,-O2b

IPrepare a hygiene, dishwasher, and I

',clot.heswasher wat.er quality specifica- ',
',tion. Determine total dissolved and ',

Isuspended solids limits for potable ',
',water. Determine opt-.J.lnal t.e,nperature I

',ranges for eacf, type of water, l
', I

2010202 I MAIN]AIN/TEST POTABLE t420 PURITY ',--02d
ISpecify compounds to be monitored and ',

',ar_al.ytic:al inst.ruments and methods to I
',be used. [

2010203 '.WATER ALLOCATION FOR CREW SUPPORT [-02c
]Determine t.he water allocations For the [
I dishwa,sher, clothes washer, shower, etc. I

I I
I I
I I

I I





FORMAT c

SUBELEMENT #

_'.)L (]3

PROBLEMS/*¢'°1K-j.,j,._..F.. IDENTIFICA'[ION

TITLE

13ON 1'A1"111'4A T I ON / C DC R C 0 N T ROI_

]:SSII[:!: # ', ISSUE TIrLE I RE(.:IUIREH[-:I.IT (9)

2t:) 1 C)31:)1 ', GAL:;EOU :-; CC)I41AMINAN-[ LOAD MC)I)E:L. I -O1
ITH(':':_ CJ-P,_igl"l O|: th('_ g_:':-.";(-PF)U_-:_ corot.aiTlirlant I

I CC)rl tP O1 ,_:;y_-,tenl i_:. dr iven I:,y the load I

_llll:,J_?] . "]-l't(_ ITIC)CI_]. J_:_q d_Y iV_(J ft"(::HR ,l),9. t.- I

l{:-'tJa]'_:, offclassir_:_, Hiet._:!tbo].ic: l(:_!_d & I
I V_7_N£L:.].Ef & (::_Xl:_..:fl.J.lll(!:_r_t OF._Efrc_t..E(:)I'IE.: IrIO:-,l:. Of I

I bJh .] Ch i:tl"t_3 rlc)t bJ_:_] ] kr_owt, pr J ot 1:o ',

', [c-z_:'t±rn!.] of the fJ.r,a]. :::_,paccz,c:raf:t.. ',

,, ',
,:.L) 1..).._(..... I MiCI:_I)B IAI... L_OAD MOD[_I_ ', -O:ii',

IDat.a c}r, lor,g t.pr ill IliJ. i::r obJ.L:_]. I:}ui.] durJ ir, l

l,-.pf_ e:::t,._ft..... is r0c}t availnb.[e. ,:_(:::e_: L}f l
I I:)_IC t.tYt iEl]. I:::C:,YI t,!:_mJr,,_t.J.or,, t.Yp_::' c:_f bac ..... I
I terfa to bH en(::oLIr, teYed _ deCJ[eE_ of pr o-- l
l JJ. fetatJor, & (.z.)ff_:_c:t':_: of n(:_tma] eH',vJY(:::,r,'- I

I ifll:_rl [._!] J. (-orl t. t c)1 _P.ql.i ]. plili.z_ll t. (:)rl l, e(n(.:)vd i I

.I',:.,.._._]d be _._.:_t.aL_li:;h_:,dt.o de f.ine t.he i.o,._I

2'.LI] I] J;C)::_

',inl::,<:J{-._.]& t_._ .£,upport "gy'-;J/.exn ,:tlq,:_[yse:T; & I

I t.racle st;.udJe_:_:,. (t"qmt --C}:ii:) I

I CC)NTAPIINA-F]:I:)Iq UNI 1{; LIMI It; I - E);:.'.,--l::h:::,, -1_:'.
I lii-:, t ,_I::,1 t '::.:h c _:_I'1 L.i:t I11:'Jt'l i.'l t. [ 1)r'l ( .1t_._ {:) ]. i in i t,:g I

I fc)t .c;:!!; _Pr,vJ r c)nmer_t. R_:,_:::u1 t_--: w] ] ] dt iv_:._ I

l_-,_-_[e._Lt. Lon oF fll_:_ltel'".t;2,['-:; & C]._Pi:ll"ll.lrJ I

l(:t J.t_Pt J._:_ e.'.g, ,JPro_--:;D.}. le've]'__:,_ rlol'l-- I

Ipatlio_c_r,:[c I:.:,ac:t{-._Pia, c:].ear, ing aCllerit'-:, l
l l





FORMAT B PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20201 RADIATION - PARTICLES

ISSUE # I ISSUE TITLE ',REQUIREMENT(S)

"............ .................. _ = I l -- -- = -- --j ----i __ = I----j. --lI__ l = -- --I ----j __= = = == == = = = == = = = = = = = = II I -- I -- -- I I I I -- "-- -- --"--I ................

2020101 IRADIATION MONITORING SYSTEM 1-01,

IPerformanc:e requirements for t'adiati.orl 1,20202-01,

',dose mc)r,il.oring system_.. How many, what',20i-.'.03--Ol

',location's, and sensitivity ranges of I

lint.ernc_l fixed active radiation sensor s :

l_:_nd t.hL-=_ requirements for read-out and ',
',,Jata storage? Note that. such area ',
Imonitoring is required by law (IOCFR203) I

,, ',
2020102 I PERSONNEL DOSIMETRY ',-02

',Performance requirements of personnel :

',dose monitoring system. What radiatior, ',

lt.ypes, levels needed for read-out:, and I
',what type read-out arid data management? I
INote that personnel monitoring of some ',

Ikind is required by law (IOCFR20.203) I

2020103 IOPTIMAL SHIELDING DISTRIBUTION ',-OS

',What is uptimal distributior, of radi- I

',atior, shielding mass? Or, vehicle ',

Ist_uctute, in equipment, personal ',

Ishields in/on clothings, chairs, etc.? I

',

202010% ',WINDOW RADIATION PROTECTION ',-03

',What attenuation fact!ors are required I

fin windows for ionizing radiation I

Iprotection? What window materials, I

',what allowable dose ratet_; at window I

:areas, con.sider trapped particles only. ]
',Involves allocation of dose rate ',

Irequirements to activities in proximity I

',to windows. ',

: ',

2020105 ISHIELDED STORAGE ',-04

',How much :shielded volume, at what. do_;e ',

Irat.es, is required? I
I

2020100 IRADIOLOGICAL TRAINING ',-06

',What is requJ.red level of crew radio- ',

llogical training? What curriculum, l
ll:,ehavorial objectives, duration, eva/u- ',

]ation methods? ]





FORMAT 5 PRObLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20204 HIGH-Z, HIGH-E PARTICLES

ISSUE # I ISSUE TITLE IREQUIREMEN](S)

========:==I ......................................... :=--------------................

IHZE PARTICLE MONITORING SYSTEM I

l(Issue included in 2020101) I
,, ',

',:'n?0401 IHZ[: PARTICLE PROTECTION FEASIBILITY ',-01,-02

',Is it fe,_sible or useful to protect ',
',crew from 14ZE particle,.._? To what levels',
',o[ fractional cell lethality? I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20205 SOLAR FLARES

ISSUE # [ ISSUE TITLE IREQUIREMENT(S)

........... I =============================== ......... II -------__:--:: : : :: : z

2020501 I SOLAR FLARE RISK 1-01
IWhat. i_:-.: allowable riF;k dLll-_ to solar I

I fla_e tadJat.ion'i' Th£,_::. mur-,t be decid_:-,d, I
',and early on, since sola_ flare size,-. ',
',,-I_:._ djs[_J.but._.?d st..at.i.::;tJ(:,:t] l.y arl,..t ri':._. ',
',(::annut be z_:_o, although it can be l

It.::m,:,.1]. Amount/natture of ,_:.hJPldJ.nq wJ.]] ',
',depend upon the risk theft is d_.._,-,med I
lac:cept.able. Accept, able probability of I
lrad:Lal-.ion .tllrJcess ,.._,lrldrom_ probab.i]ily I

Iof late effects:, - e.g., c:aric_:_t'? l
l l

20205r)2 [_:;OLAR FLARE PROTEI-:TI()N l-El.!
lWhat, is be:-,t way to p_ot(._ct crew from [
I so].ar fl,.tre dose,:_? bet:ermJ.n_:_ fea_:_J.L)JlJtyl

lof safe haven shielded room. I
I I

202050,:; I SOLAR FLARE CONTIGENCY PLANNING 1-02
]How extensive should so]ur f]..'tre con- [

I tingency pi.,:_nnJ.ng be? [
I I

2020504 ISOLAR FLARE WARNING SYI:;TEH l-l_12

IHow ext._:en:,;ive _._nd telJdbl(.._ ':.,hou].d ::.,o]_.:l_ I
',flare warning syst_._m b_.:e? _





FORMAT 5 PROBIEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20208 MICROMETERORITES

ISSUE # ISSUE TITLE IREQUIREMEN_(S)

2020801 MICROMETEORITE AND DEBRIS PROTECTION 1-01

How b_.,st t.o coordinal_e radiation shield I

design with m±crome£eori£e and debris I

shield des±!i_r,. Low-Z mat.erials needed ',
on e, xt.e_Jor fo_ e].el::tron shieJds. What ',
commona.lity exists J.n prot_.:_ct.ive ',

mea,:,ures and how t.c., .ioint.iy or._tJ.mize ',
them'? ',





FORMAT 5

SUBELEMENT #

20210 GROWTH

PROBLEMS/ISSUE IDENTIFICATION

TITLE

ISSUE # _ ISSUE TITLE I_REQUIREMENT(S)

_::_--_-: r_ =_----=--_-- I _--_----_--_--_------_--_----_ _----_ _=_= Z _2_=_==_ _2=Z _ _ _

2021001 '_RAD SHIELDING STRATAGY FOR GROWTH 1-01

',How best t.o provide growth capabiliLy I

',for radiatJor, environment? How con- ',

Istruct shielding in orbit? Cost trades:: ',

',with different approaches? I
,,
,, ',

,, ',
',

,, ',
, ',
,, ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20212 GROUND SUPPORT

ISSUE # I ISSUE TITLE _REQUIREMEN] (S)
.................. I ___--'--'--__-_-"---_--_.--"__-'"--_=__=_zz_ I _---'-_ z--._.x'_i.s_:-

202.1201 _GROUND SUPPORT FOR RADIATION PROTECTION _-01,-02

',What is optimal division of compu- I
',tat.ion work or, radiation monitor data I

Ibase, orbit: changes, contingency I
',pJannJr,!_, failure mode modelin_:_, etc. l
[between on-howard and ground computer::.'? I
I I

I I

I I
I I
I I

I I





FORMAT S PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20302 ELECT ROMAGNE T IC

ISSUE _I I ISSUE TI[LE

2030201 'IEM LEAKAGE SPECIFICATIANS

',What. leakage/stray/_:;cattered/acce_r, sible

I radiat.ion ir,ter_sities over t.he entire

IEM ._:pectrum-(3KHz t.o IJV) ,:-;hould be
Ispecif.i.ed for all on-board electronic:/

', opt.ic:a ] equipment'?
,,

2030202 ',RF/MICR(.IWAVE EXPOSURE LEVELS
',What. should be the allowable power

',density or E-/H-field exposure levels

',for Space station r:rew'i' [here J:.-. u(_n--
',,:,ider able cor, trover_.-_.y, and several set-..-:

',of ,_:.t.andards, by NASA, OSHA, ANSI, DOD,
IACGIH, t.hat have differir_g _-_]low_bles.

'_',Space Station program wJ].l n_._l, re'ii:,¢)lve
It.he cc._ntroversy, but. must. choo_:e ,-.om¢-.
',allowable (maximum) exposure for design.

IREQUIREMENT(S)

-03

-01





FORMAT S

SUBELEMENT #

20304 LASER

p ROB LEM',]I/I'3SUE IDENTIFICATION

TITLE

ISSUE # ISSUE TITLE

/._'030401 LASER LIGHT PROTECTION oPrIONS
What viable alternat:ive_._ e×i,:-:_tfor

crew eye/skin protect.ion from Space ',
St.at..ion la:i;er sources when the mission ',

requ.J.re,_: use _.:)f high-power Jat.;_:,r_.-_ which ',
can produce eit.her direc.:£ or dll--fuse.ly ',
s_::att.et_:._d radiatJ._._n Jrl t.h_._ Space I

Stat.i.on? Gogq].es? Face shields? ',
CurtaJr, s? Consider effec£iveness and ',
inconvenience of use. l

IREdIUIREMENT (S)

I -oi
I





FORMAT ,5

SUBELEMENT #

20305 GROWTH

PROBLEMS/ISSUE IDENTIFICATIUN

TITLE

ISSUE _ I ISSUE TITLE ',REQUIREMEN]('.:,)

-.............................. ',--===--====------- ................................... I--------.--------....................

2030501 ISYNERGISTIC INDUCED ENVIRON EFFECTS 1-01

',A_._, t.he Station grows, what _:__yner- l

',g.i.st.J.c: effects, e.g., effluents, debrJ,-:,,',
',or radiatiorl, are generated by the I
',pro_,JmJt:y of addit.iona.1 mc._dules or ',
I '.-:,y '._t. e m,:::? I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE_

20401 ILLUMINATION & DISTRIBUTION REQMNTS

ISSUE # ; ISSUE TITLE ',REQUIREMENI(_-_)

i:-----------------------_-z _ ........................................ I -- -- ------ -------- ----_- _ ------ -_ ?s

2040101 IPHYSIOLOGICAL EFFECTS OF LIGHT 1-03

IResearch has indicated that. diurnal I

:cycle of melatonin production by the ,'
Ipineal gland is not entrained by I

',ordinary room illuminat.ior,. Chronic ',

Iproduct.ion of melatonin mi__y dispose I
Ipersonnel t.o mood and behavioral I

Ichanges via hormonal/neurot.ransmit:ter ',

Ichanges. Consideration is needed to ',
levaluat.e these possibilities to de- I

',termine their significance and correct- I

live measures, if nec:essary. ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20501 NOISE CONTROL

ISSUE # ', ISSUE TITLE ]REQUIREMENT(S)

2050101 ',PREDICTION OF LOW FREQUENCY NOISE 1-04

ILow frequency acoustic energy cannot, be l

lt ransmitted from the Space Station into I

I outer space. [
',Acoustic absorption coefficients of [
Icommon mal:eri___ls have not been pub]ishedl

[below ];-_5 Hz, t.herefore reliable noise I
[predictions cannot be performed at. low [
lf'requencJ.es. This issue would have an I
leffect, on Space Station design. ]

,, ,,
2050.1.02 IL_OW FREQUENCY NOISE CONTROL [-03d

IThe literature offers no passive low l
Ifrequency noise control technology ',

]which could be used if the Space Stationl
',noise Level is above limits. ',

2050103 IZERO-G EQUIPMENT NOISE STANDARDS [-01,-02,

INoise emissiun standards must be set for',22002-O1,

lequipment installed within t.he Space ',20505-02
',Station. Noise charc_ct.eristics of ',

Irotating machinery, etc. may have diff- I

[erent vibro/acoust.ics characteristics l
',,._tzero-g. Included must be develop- l

lment of" background noise standards, re: I

Imasking enhancement and irritability I
I reduction. I





FORMAT 5

SUBELEMENT

20502

PROBLEMS/I:]SUE IDENTIFICATION

# TITLE

PHYSIOLOGICAL EFFECTS

ISSUE # I ISSUE TI-I%E IREQUIREMEI-Ii(S)

2050201 ',LONG DURATION O-G NOISE EXPOSURE LIMITS ',-Olh,

',No valid noise guidelines exist whi_.h _20503-02,-03

',d_-,fJnes safe, habitable limit.-.:, fo_ ',

',continuous, ior,g duration exposure .in ',

',dcor, Fint,d _..tr,,.:l we, J ght.J.ess envJ. ronmenL. ',





FORMAT,5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

207131 PHYSIOLOGICAL COND ITIONING/COUNTERMEASURES

ISSUE # I ISSUE TITLE REQUIREMENt(S)

2070101 ',PHYSIOLOGICAL COUNTERMEASURES STDS -02

l_!uantitative Objectives and _aoals re--

Igatding prevention/ mi ' ' rlimlzir,gmuse]e,
I bone, cdrdiovascul_:,r decondit[onJng
',sl_ouJd I:,e established.

207t]102 ',EXERCISE TIME RQMTS -_P.;
INumber of hours of exercise pe_ day u_+_

lexi_.t.ing devices, e.g., tredd.,i].l, bi-
lcycle ergometer, needs to be established
,,

2U70103 IZERO-G AEROBIC EXERCISES --07
IAerobic exercise devices which

',engage largur muscle mast:_,es £han
',t.readm.ills and ergometers should be
Iprovided (e.g., cross coun£ry skiing

I t.rainer vertical, climbing s.i.lnul_t.or) .
l

2070104 I ZERO-G SPORTS AN[) GAMES 20':¢03-0_:,,

IAerobic t:,xt._rci:-.u:_,.:, such as Sport.g/!:Jdlil_*:.-:, 2090t..04,

',ir,vo/ving two or mo_e crewmen,hers, -U5
/should be develop_::_d to al.[eviat:.e
It.he boredom of sing].e per:.:::on exe_rt.i:.t.,s
,,

2070105 ',PHARMACOLOGIC COUNTERMEASURES -06

',The use and protocols for fluld/el_:,ct_o-
',lyi:._:-_ _:lnd pharmacological cardiovascular
',countermeasures need t.o be established

,,
207010_!. ',CUSIOMIZED HEALTH MAINTENANCE PROGRAM -07,-Or:;

IThrou{]h cooperation with each crewm,:m
I deve]op the optimum combination uf

Icountermeasure t:echnJque's (e.g., exer-..
Icise, passive G-loading devices, diet,
',fluids, medJ.cat.ion, arid time required,

',includ.ing account.ing For individual
',varidbi. lJ. ty, needs [o be established.

2070.107 ',SPACE MO_ION SICKNESS COUNTERMEASURES ..-.03,-00
IDet.ermine validit.y of, and necessity

I for, sp<H..e motion sickne:-,,s counter ....
Imeasures such as drugs, autogenic feed-
Ib,:_ck Lraining, erE:.
,,

2070]13',I ',POLICIES FOR MEDICAL RESEARCH PROTOCOLS 20705-03,
I Some humun research protocols may call 2Oii;Ol-Ol

I for invest.i_]at.iori of lean body ma,L..;s

floss, orthostatic. Lnt.olerance, eL.c. .How
',much COlllprumise Of Lhe countermeasures..:

',prescription J.s acceptabi.e'i'



PAGE2 207Q1 - PROBLEMS/£'St!;IIC:_;

20701{99 IDECRE:.ASED CALCIUM ABSORF#TIr)N C/M l---r!2

IThe absorptiur, of calcium i,i; influenced ',

',by severdl ractLors inc].udJng ce_ taJ, n I
]uavelengths of ul/.raviolet (UV) lighL, t

l vitalllirl D levels, c_r,d total I::dJ. t iUIIi Jrl .... I

I t._k(.:?. TN(9 c)[,) L.LIIIIjili m£P[,hod 1:or i. cff/]pi:,rl_:_L.- I

ling for the loss of daily sea level UV I

Iradiat:iorl should be det.e_mirled, c:on- I
I _};idet ing diet:._:_ry C:OlllpOt_,iLJ orl, 14irldot,J I
Ide::;ign, arid/or artific:Ja], gene_atiun off I
IUV light. Other hea]th ract.o_s may be I

l irlf[uerfced by L!V radiat:iorl and "should I:,c.,l
[exL_fliJlle<J ]rl this stud'/.



FORMA] 5

SUBELEMENT#
20702

PROBLEMS/ISSUE IDENTIFICATION

TITLE

PHYSIOLOGICAL STATUS MONITORING

ISSUE # I iSSUE TITLE REQUIREMENT(S)

2070201 ',ZERO-G PHYSIOLOGICAL NORMS -02

',Physiological norma.] for- certain param-

',et:ers may be dJff:erent irl _,pace. lhc
lappropriate values ,::should be di.::.termi.rled
]for u_i.c., _n evaluat.Jng tPends and chang("":-".
',in health t:!.t:atu_:.:_

I
2U70202 ',PHY'.:-:;IOLUGICAL RECOVERY RATES -03

IThe time to att,_i.n compJoLe recow:-,ry frm
Ist.re:-_sful conditions, e.g., repeated EVA

',may be altered Jn space. Recovery time

Ifor t.ypJca.}. :-:.t_ e:.:..:.i:.c_:-::sh_,.I]d be deter-
Imined.

,,
2070293 ',ROUTZNE HEALTH MONITORING RQMTS -Olb,--O]d

',Reqtt_;. _:-::hou/d be e,::::t.ab].ished as to how

',frequently and what measuremerH'::, are
',taken to determine a cr_-_wmember's health

Ist.at.us/need for change in C/M prescrip-
', t ion.





FORMAT S PROBLEMS/ISSUE IDENTIFTCATION

SUBELEMENT # TITLE

20703 DISEASE PREVENTION

ISSUE # I ISSUE TITLE _REQUIREMENI(',-;B

20703(]] ',ANIMAL PAYLOADS BIOISOLATION ROMTS 1-07

I,The design/operations approa_:h to ',
ImicrobJoiog.ical isolation of anima] I
I,holding faciiities from [he re_=.t of I

:>,tettion r,eed_-, to be e_:.tabJi_-,hed. [
; I

21i70302 ',CREW ROTATION -- MICRI]BIOLOG]CAL RqMTS I--(}?

',The need, clr iac:k thereof, crl: _:_:pecia]. [
',bioiso]ation procedures for" use at I

Imi.ssion end/crew changeout needs to b_:., ',
I e,:::t _:lb l .i-_:h ed. I
,, ,,

2070303 IINT'L CREW PREFLIGHT HEALTH RQMT'.] I---01.,---02

',Guidelines for preflight health stabili-[

°070304

Ization program for foreigri vJ,-_Jtor,:-: to ',

',Space Station need to be established. ',
,, ,,
',SICK CREWMEMBER BIOISOLATION RQM]S ',-De,

',The desigr,/operat.ions approach t.o [
',microbiolog_ ca] i.sol at ion/ql.lar an t _ne I
lof one or more sick or de(:eased c:rew- ',

Im_:_mber,z- be developed. ',





FORMAT S

SUBELEMENT #

20704

PRI]BLEMS/ISSUE IDENTIFICATION

TITLE

ACCIDENT PREVENTION

ISSIJE # _ ISSLIE ]ITLE IREQ/JiREMEN](5)

207040] IZERO--G ViSUAl.. PERFORMANCE CHANGES _-0]
IChanqes in visual s:,ner,itivit, y and fine I

Imot.or ski]]s hav{_ be_,,n hypothesized and I
I/or _eported anecdotaJly; need to I
',est:al')]J::_h valid predict.or,}: of perform- I
', ante change,:. ',
,, ',

2070402 ICRI:TICAL TASK PERFORMANCE ASSESSMENT ',--Q:L_
',Critical ta,:::k,_ need t_) bt-:, .i.dentifi_.:,d. I

',Need to define appropr.i.ate psychomotor ',
',medhodoJogJes for asse.ssJng the crew'.::. ',

',per£ormance oi these £asks during train-',
ling. Need to determine:, wh__t-her nr not. I
',i.hese assessmen£ techniques are requJredl

', on-orbit. ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20705 S 1-RE L-ISMANAGEMENT

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

-.................................... I ................................................... I = = = =---- =-'"-..... " '"--....
2070501 I STRESS LEVEL DETERMINATION ;-03,-C1'_

ITn coop_ration with cre_, d,.:,t.ermine I

Ibet-::t. confJgurat.ior, of _.:y::::..tem,:_. for " I
',monit.orir, g crew',!.: st..ress levr,],:::. ',
,, ',

2070502 _,I_;TRE::;{!!:, FACTOR,'_:; DEFINIT:[(IN ', "Oe,

l[d_.:.._ntify or develop phy.÷_Jo]ogJca] and I
I p,-:ycho].ogical predictors of performance I
I under '_._t r e:::.;s_. I
I I

oi)70503 lSTRESS CONTROL TECHNI(]UES I-0':_

', f:'_-_rform t:rade analysis bet.we,:._r, biofeed- ',

Iback, drugs,and other t:echn:iques to re--. I
I duc:e symptoms of both chronic and acut.e I
I st..r ess. I

I I
2070504 ISTRESS REDUCING MEDICATIONS I---O-._,-OE',

IDet:e_mir, e how reactJvJl.y to drugs l

I change,_: a,z:, body adapt:s_ to space. I
',Et..-_tal::,].],!:(:l-i norm:::_ or du,:..:.age and ut:._.age I
_ ] eve.].s. ',

I ',
2070505 ',CHR(IN]:C; tIT;TRES2] [:)lET REQUIREMENTS 1-02

lid_:)rttJfy the unique nutritional req_.LJre-I

Iments stemming from long.term stress. I
',Develop no, ms for crew d].et.. ',
,, ,,
',STRESS ARISING FROM FAMILY ',

', (See 20'-dl401 ) ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20E:OI DIAGNOSIS & TREATMENT

ISSUE # iSSUE TITL.E REQUIREMENT(3)

20:7:OI01 ROUTINE: MEDICATION GUIDEI_INES -Ola,-O6a

New guid(,,]ii",es for se]f-d:iagnosis and

l:,rescr-ipt:Jon may be needed .in cont.ext.
of slati_n'_..:: o_ganizat.i.on and aut.omony
Eit_ UC/ t.!rl,_.

POE:',O]02 ZERO-G MEDICAlION PRECAUTIONS -03b

Doses and expected results of drugs in
Jn the HMt::: pharmacopia s:hould be
understood .in relation to individual

at.t.rJbutes and ::.,lay-time in micro-g.

"..:7'0:{:',0.1.03 X-RAY AND ALTERNATIVE- IMAGING SYSTEMS -Ola
The selectior_ of the medical imaging

sy_.._tem will require an asse_::.:::.ment of
',30's star.e-of-the-art and t.radt..r-off of

diagnost.ic: capabiJ.ities vs. star.ion
r esourceE..

20R0104 DEFiNTTI_hN OF ACCEPTABLE MEDICAL RISK .... 0,:11:,
The:, dec.ision not 1:o include c:erta]n

emerc]ency DX/RX capabilities "_-:hould be
b,!-c::ed on ana]y,.-;J_:> of probab:ility (_f
oc:current:e ar, d est:i-_bl.i,:_,hment of acc_-_pt ....
ab]e risk.

POS01.05 I _NBOARD MEDICAl. CAPABILITY RQMTS -O.l.a

Definit.ion of equipment and facil.ities
will jnw:,]ve a series of t.rades related

to co,::,£, mission resources, prob--
ability of occurrence and other fact.ors

20:E:OlO_:i, PARA-MEDICAL SKILLS DEFINITION -OSa

Definition of the minimum skill level

of a (r, on-phys.ician) medical spec:iali::__t.
crewmelnber should be establi::!i, hed.

20P,0.107 MEi[) HANDLING OF RADIATION EMERGENCY -03b
', )c.terminc, the fea_:::.ibilit.y of medical

treat.m_._nt, for radial.ion effect.s after

exposure.

20°0.1.0S MED HANDLING OF PSYCHIATRIC EMERGENCY -03b

Procedures ar,d equipment/facilities
'lot u.'.-.e in the event of a psychiatric:

emergency should be considered.

20:_::O].O':_ CRITER1A FOR ONBOARD PHYSICIAN -03b

Crew size and other factors which re--

quire that physician presence is man-
da[:ory needs t.o be estab].ished, con_:::id-



I-AbE: '-_ 2 C]:..:.:(-)1 - F_lkOI31,I_!H',;;/T'::;'::;[ I-:'::

I _rir_f_ d¢i_fir_it.:ior_ of ac c._:;_l;.abl_. _ m_z_dcic L_]
Iri,_k c:ritet-£;_. (IRef. .[ ...... t_:. '2(-!:-:I-!;:_Cli. I



F(:)RMAT5 PROBI E:MS ,/ ]: ?_'-" r"......:)ill [. IDE-NTIFI CAT ]:ON

SUBEI_EMENT # TITLE
20::BL:)4 MEDICAL RECORD',-;, COHM, & INFO MGMT

::'1:!:-!:t:}401

,.>,.>LIE # I,:>oUE T ITLE I RE(-!I. IZ REIMENT _,,:._'-")
............................................................................ ! ........................
........................................................... I

MEDICAL EXPERT SYSTEM DEVFII_._)PMENT I-04

Al"l _ut.(::)ln__tE'CJ di.aL-]rJo-_.:l:.[c and t-.reatm_._r,t I

(-P×F..)_l't. E.:yE:t.elTI _..:;l',ould L:,e d_::,v,:_JC)l:.,ed. ',

RL![E:',!; F:OR I!SE: OF:: HE:D]CAI. I{XPERT SY'3TE:H ;--(:]_:T;

I I_-{.P (:t J ter ia l:_::,t rl(:::,l-I-[.:_l,y'gi._::J,_ll i..t'i:c' 0[ I

illi-:"cJJ_::_!1] I{eXpE':'t"t. '....:;y%t{Pill :_:;hC)l.I.]d 121)_..} i

_-_:-,t.al::_ 1 i rsh (?d. I

I

:::::::::::::::::::: ME[) DATA BASE Mf-;MT SYS REI.-!MTS. l-I]2

':: '/'i:. I ,qll ,:I_{ I'1 ..i t.l.i.}C t'l..ll" I:._, C.[:)r ,}:_ IlltF!lflLii" y t:-:-:i ;:(-_ , i_t I

t:yp_<_ of m,_.'.-:;5: s[or ,_'::.]_::'m_..'mory or thl:{:, I

I::_e e_:stab] J..shed.

::_iI l :_4.1):i).



----7



FORMAT 5

SUBELEMENT #

20',L::Ob GROWIH

PROBLEMS/ISSUE IDENTIFICATION

TITLE

ISSUE # I ISSUE TITLE IREQUIREMENI(S)

20E:050]. IDIAGNOSTIC CAPABILITY CRITERIA - GROWTH II--O1

20::-:0502

IAugmented diagnostic capability should I
Ibe evaluated against: crew size/ I

',characteristics, mission content/ l
lduration, ir, creased tJ.sk, and other l
I fact.ors. I
I I
ITREATMENT CAPABILITY CRITERIA - GROW]H [-02

IAugment.ed treatment: capability, e.g., l

',onboard surgical capibility, should be I
Ireevaluated with changes in crew size/ ',

[composition, mission duration/complexityl
',increased risk, and other factors. ',
', I





F() RHA[ 5

S_U_BE%_EMEJ!_T__
209 01 T Y P E .:,

F R. B L E:.I'1_, / I S S U E I D E Iq I I F' I C A T 10 I'.1

TITLE

ISSI_IE # I ISSUE: TITLE IREOUIREMENI(S)

,:'i}'i_ii].O1 ',INDIVIDUAL RECREAFIOIqAL F'REFEREI\IL, E-o ',-03,-I-}d,

l[)l:+_[.t_tlii.[l'll.? t:yp_?.:; of._ c:rel_ re[:redLior, a_ [

I pr e ferer_c e_-:,. I

'_[)+.2t(g/Milqe2 ffletht-)(J,i; to evi_ [LtdtLe C t E_L4 I 2()':_l.:}_!,--I).I + -- i. i .

I r-)t {:.-_i{:_t er,t::e,::. ,JuP in!:l l iJgl,t.. Devise--: e::y_:::t.,._i,l-i2'.

I t.o LtC:CC)IIIITIC)(Ji:]{:._P pP" ],OP I:(-) i]!ll'l(J dl,,tP i.l'l<;I I

Ifl ight re<::lUe.::;L.s:,. D_..-,L{.:.'t mine method-. For I

lof crews cont<-lLr, ir_g n_-tLJ.t:)r_etls o[ othter ',

',cour, tr /es i!]l'ld r.:_E_op.[t:_ ftOlli dLfferer_[ I
I [:u.]. tLlr e_.:-:: _!tr_d :_:.U[X::Lll LLtt ea_::.: i:tr_,"l t.h_a e_[ i E,+: i I

I 0[: SI.JIL:R Vat"ie<J v_tlll_+_S iutrld Cl.l+'_qt.Ollltg I

I t:glli_:.+tJ.]. LgP"OUI:+S +itrld irl [E-)P II1_]: Ol: th{.:.:' I

I_-p_?cJ.i:ic mi.x of _:.-_given [:re_+. l

I t::_-tr_ c:har,t.+ir_,:.] re[:_ e+!_Lior,al prefet eric:e+:!:+ l.-07,21:]':_06-t:}7

Ibe accommod,_ted'-' What: _ay,s, il- _r_y, L+,:_ l

',tell how leisure needs and war,t.s c:h+:._r,!Te ',

I over time'i' ',

',Dew!?Lop system::.:.' and ':-;[.ar,d_rds t:o d_i_tet- ]20';_C!7.-02

',glil'le I-.h_ [ypc+:-:; (..> F [:h_.]ri(_2s in lei_:gl_tp'l:!_ ',

',_[:tivJ. t.ie_; +_tP"ea."-:.: rel_tted to [:har,ge,_:, Jr_ I

',crew ,size2 _:_r_<J mix. I

', [)e t.{:.._rmir+_P tillie r,e+:.._de(:l/w_!_l,t_-._<'l [(:_r J.l,,JJ .... ', 2(.l'!_1)d:,-02

I vidLtal +:_r,d group ac:t.i vJ. I..L+:+..:-:. ',

I I
20'i:d:)102 ', O---G REC ACTIVITIES, EL:IUIPMENT & MAIL.<.5. ', 20'i:¢[)r::,-Cit3,-O,'.:_,

I Deterrainy+ the t.ypes of equipmer_t ,:tr,d [---'O[i, 20':_l-I[_-I-}(i,,

', mater J.a]. whic:ln ,_P_-:_ >.,..tiLc_,J t:o (or whJ(.:h I.--05

lean be modified to) t.he {::l-g er, vJ.ror, merFt. I

lDeLermil'_E_ wP_:tt cor, r_oti!_[.es mir_ilm!_]. PEP-- l;i_'O'i)C,7--L-).l.

IcP"e__-tt.J.or, et]. +:+qu.J.Pillerlt:. [:)et.e, rmir_{+ w_,+_tt. I

l equiPm_Pl'tt, and iliatE+vii:_]._..:; i:irH Sl..tJtabJ.e PIDPI

lirldivJdu_!_] _tr_d sm+_ll ._I"OUp USe. l

', [)etermLr, ear= efl:i<::ien t, ea:::;y--L.o--use w_i_y [ 2090(!i,-0'[)

]to store recreatior_a] equiPm_.:._nt.. DeteP ...... I

l lDirle +:.t storage area wJ. Lh easy _!_c:[:Hss II

I +!!_n d _-_d +::.'qLIe_t. e r +:_':_t. r a .J.r) t. _÷.;. I





I-.-ORP1AT S PROBLEMS/I'3$..E IDEN]-IFICATION

SUBEL.EMENT # TITLE

20 'i:_()'.-__ F A _,I I...[ T I E._,

J" c"ZSS!..!E # I ] .......,I.IE I .i:-IL.E RE:(;IUIREHE:I,t I (_!:;)

;i_'lZl'_(I;T.'01 I FAC]:LZTY FOR GROUP RECREATZOI,I -07,--]. ].

',D_.:_tevln.J.rle v_:tr.i 3LI':_. 1BeIT.hod.:÷:; ot: prov:i.d_r,!:]

_ ::_P{!l[_::" fOl iiht:-:' _:-,rl[.Jt i£.) _lt OIJl:, t.l:} ill(DEe[, i_il'l,J

', p,.tr [ J._:::i p,:_ 1.,.:, .i.r, a,::: t .iv.i t: .i _:._':-:; t:o,;.]_!i-_[.h_-::,_

a ( j . _._,. _:i-_x_!_iil.i.r_e [.1_::, :HI_,_ .Irll (:Yl: '<o.1...1111!-:,

I I' (glgll.J ]. t"{i. IJ i_ll'td I::H::)_:£,:::_;ib.].l:!_' lfl(:? [-_l(::)d:::{: (:::,1: r.:)t i) ....

I v.i d.i i_ i,a vo.l.ul_:._, _::.ucl'_ {_:::; mo,:lu.] ,.:tr .i z_::_l..i r_

', o l: wa .l. J "::;, e t:.c. )

I I}t{.:_l !:i._t fll ..ir,_z_ h ow f ac J .J i. t..J e% w i .J I 1:>:_ x{:lgO ::' .. I.:!]

lenl._rged i:_S i::: l,- e_,] :..-:,J. zl-_ _:lrow_g.

l
,:'....}'::_ '"Y".,....,,... I I::AC [L.I]-Y FOR :[I,_D_V:[I_. ......AI IZE-D I:di:[Cl:::'.li-_'dF I:! ¢1 ....O',i:

I I:)et_etmir_e wtlete and h_m; t..hJ_:::: ,-:,hou]d be

I Dl{'::_t E"t ill J I'l_r::' Whi._'l' _:'.? i::l[Id hOW _L.I rDi . .j v_::t [ tP +-]E}

I[V a_ _-u::_ shoLl.ld I:.:_f.::,_gt.r J_ l.ur_:.:_(J.





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

20'i:_03 EQUIPMENT

ISSUE if I ISSUE TITLE IRE@UIREMEN-1(5)
- "----.--.---.-- I.................. ....................................................................... -. --.--.------- I ====-- ===: =:: ===

2090301

2000702

IMINIMUM LEISURE EQUIPMENT/SMALL GROUP 1-01,-05

IRECREATION EQUIPMENT REQUIREMENT I
I (I'_:,_:-,u_ includ+:_d .in 20'_0102) I

I
IOFF-SHELF RECREATIONAL EOUIPMENT 1-06

Ineed t.o be _Sp_cidlJy de.':,i.,_r, ed dnd wh,.:_[ I

lean be purcha.s_d or supplied by crew- I
',members. I

I I
IINNOVATIVE RECREATIONAL PROVISIONS 1-07,2.0'_0o-]0.,

Ib_::_Lei. l.J.riH non-dedll:ated :.__uppl.ie:..::. _.md l-U_,
lllia[.erJ.aJ.s wl't.Lclt migl'll, be used J.n marly ',
I wa,l':_. I





FI]_ FJ'iAI ,%

SUBELEPIENT

_? .i] ,:-,s i[I/I- ,_.-.qI .I f:_ t:_ CI R 1

..... :_ -"' I ....I:' ROB/_.E: H.::,/ ]..:>.::.t. E ]i DEIql ]] F: ][ CAI ]l[I]:,lq

TZTLE

]:SSI_J[] _ ', ISSUE IITLE RDQI.JZ_REI4E[I,II'{S)

2 C}':_O 4 !]} ]. ', G R O LI N D N E.IAS D -[ S 12;El1"1]i N A-[ I (-)N - O 1

IDet.e_rinLr_l..i_ who t.JJ.[J, d(:_te_,iJ_r_le <_l,_J wll<._t

l i:t Jiet J.<771_[:II'ICI 'Lystt.,fll {:0 I:.)(..' i.!{.i_:i,CI Jrl

I CII'I-I..{-?t iii ] I"1 J I'1'} L,Jhll t rl_t,l,:.-, _ i ClilIJ...I Y t.'-_[T!!.'l '" gI---'I'IL]:V

', i. nl _:._ ifi,::_t J.or_, _:-_1c . , ":.]1"1_[l] .] l[,{ > i t i::lrlL,Iil! i. i e,::l

I t(., (:::_ c'w'::, _.i'_ f:J J.(:._h t.





F0 f,'H A T S

SUBELEMENT

2 (119i:)5

it SSU[: _-f

20'F_0 S01

#

CRI IERIA

PROI:_ - ,-,/ .c,,-, -L E:Pl.:,, T ,>.::,LJ[... I D E 1"4T I F ZC"A T I Ohi

TITLE

I I !!S JE I-]:TL.E I REC!I.II REMEIqT ,: L; )

I RFZCRE:AT I ON OB J E C T I V E S I - O3
l[)_-,ter,_ne t.ho.:<_z:_ ;.u:::LJ.v.[ti_.:_...-:_ m_.):::..:l:con .... I

lduc:J.ve t.o J.rul::)rovJ.r)£.:l Illt:_rlL._:;]. he,_] I:.1, drl,:l ',
I i' edLU:: J.r)_?l bol, !-'dL,HIi , ].eLh,_t !.]y, ,.PLc . ',
I [)(:P I ('Y lilJ. l'lE? [. ['ll):+:.e ,_[[: 1: .i. vJ. t ._(L>'.5 iJl(.]:::,_ C t.q'l- [

]duc:ive 1:o inaJ.nt.,._.Lr_ir)g guc)d i:)hy-:,J.c:,:_]. [

I t E-_L:te_:X[:J. Olq,:l]. Qc:t. JvJ. t J.(e:., _:_l'_d 1.1"_::' Or.'L _.ur_ ',

[ t.o _,'r,!:l_:_ge J.n re_:re_tic_ru_], ac t.iv/t J _:<.:-:, I
l,:_r(-::_ r E,J.(:,c_t(.-._cJ [:c) mcH_t{:_]. ,:_l_d r.q-)y:;,J (.:-o.]. I
l l)_...,{::t.lLh. At [.E.,lll_.)t tc) dE._vE_] (:)p %t.;_ll')_Jdt cl::..:: I
l,:_r,d (::rlte_la For th_._ d E,!:] r _-_(e:L, (_ttld tYl::,E_:_. [

I ) E,.1,L:_ted t.o bott'_ IflEi'fl !:..,_1 ,:_tr_(J Fq4Y':.:J.(._.:_] I
I he_:_ ]. £h I

ORtGWAL _o_T/Z-.IS

OF POOR QUAUTY





FORMAT 5

SUBELEMENT #

20'_'@ 6 PLANNING

PROBLEMS/ISSUE IDENTIFICATION

TITLE

ISSUE _t ISSUE rlTLE IREOUIREME_IT (S)

2U90602

SYSTEMS IO [[DENT. INDIVID. PREFERENCE

(Issue included in 2090.10].)

LEISURE/REC TIME RE!_U[REMENI_,:;
(Is:::u__,'in__lu(Jed Jr, 2o9uloI)

LEISURE/REC GROUND RESPONSIBILITIES
(Issue Jr,c/u@.:,d in 2090402)

LEISLIRE/REC AND D:!UIPMENT PLANS
(issue included in 2090102)

LEISURE/REC REPAIRS/BACk-UPS
(issue included in 303 issues)

SURPRISE ACI IVII-IES

What types _:Lre possJl:.>le and have l:he
gre_:_Le'bt po::.±Lfve ei:fe_...ti"

ADDING NEW LEISUKE/REC ACTIVITIES

(issue included in 2090101)

LE]SURE/REC EOLIIP DESIGN RE(_!UIREMEIqT
(Issue included in 2090102)

PLANNING LEISURE/REC EI_!UIP. STORAGE

(l.-,sue included in 2090102)

NON-DEDICATED RECREATIONAL EQUIPMENT

(Issue included in 2090304)

1-01 ,-ii

I

',-02

,,
I

I-05
I

I

I 0,1

I

I

I-OS

I

I
I-U_:,
I

I

I

I -[)7

,,
,,
',-08

,,
: -09

,,
,,
', --10

,,

POOR OUALIT'Y





FORMAT 5

SUBELEMENT #

21001

PROBLEMS/ISSUE IDENTIFICATION

TITLE

BODY-WASTE MANAGEMENT

ISSUE # I ISSUE TITLE IREQUiREMEINT(S)

::::::::::::'-'::':_-:-: I ------"---------'-- ........ --'-'---------""-----: '-'---'------"-----"'--::'------'-:::---'"......... I =----"---'--'--'-::r::r:::::::

2100101 ICOMMODE DESIGN REQUIREMENTS 1-02,-09

',Develop de.sign _equlr_ment_±; from concept',

l>.t.udies. Evaluate- loc:at.ior_s, clear_inq, ',

',and maintenance: contaminat.lon/odor ',
',contro]., and desJ.gn Lmpact.s. ',
', I

2100102 ',URINAL DESIGN REI_iUIREMENTS 1-02,-0'_;

',Develop de,z;ign requirement'.._ from concep[I

',stu,Jie--... Evaluate: cleaning & ma/nten .... ',

lance; contaminat.lon/odor control, and I
I desJ.gn impacts. ',
', I

2100103 ',BODY WASTE HANDLING ',-0o

]Develop cr.tteria fur st.owag_::_, proces.'_:,ir,g',

l& handling/disposal of: body waste_,. ',

',Re: Commode/urinal system designs. ',
I I

2100104 ',NUMBER & LOC. OF COMMODE/URINAL UNITS I-0.:;

',Develop ctlteria for r, umber and locationl
loF uriit.s. Impacts crew size; inter/ot ',

', layout./ar rangemen [, etc. ',





FORMAT ,.,= PRUBL.EMS/ISaUE-_ _ '_ - IDENTIFICATIC, N

SUB ELEMENT # TITLE

21002 WHOLE.--B OD Y CLEAN I IqG

c, (:" '1 ........UE # I ISSUE TITLE IRE(,EJIREMEI"M(S)

;>.1 (;)([) ;i__O ] ', '.!}H (-)WElR U i'41 T I) E S I G N RE ('i U I RE I"1E:1'4T S I - O 1

',DF'veJ.oP standardized criteria i:or in.- I

I ter rl_t..£orla] _:::t _2W IJ=>E." i:)f _2.:hCg_lef IJrli t. I

Idesigrl; eg., _.;J.ze, confJg.ratic)n, l:[ow I

;,_,r,d drair, c:or,trol , w_-it.Eer t.EHllr.), cor, tt ,:_1 I

I ( t Cll-i!]E_, iiliX , auto/pre-.:_-.et:/inarjl.li:tl ) : I
Icorlta.irlmer,t & aJ.r f].ow c:or_Lro.1 and L_.,inr.,. I

I Cor_,.-.ider re.strair_t.s, 1: £ xt.ureL:;, soapirJg, I

lar_t.hropomet.tic:c.. Ir,clude cle_:_rlir, g & ',

II mairlt.erlar, c:e : >.et.up and st.owctge O1": gear ; I

',c:O,llpar t.li_{er_t J.r_[ert"ac:e. ',

I ',

2.100;T' )2 I%t..tOWE-R I ° -I..,.:,E. RE:{.I I..II RE M E N T ,% l ----07

l Asse:s's water VOlljil|e reqljirelllE_rlLt-,, I

',assessing show{er frequer, c:y & durat.ior,d;, II

_,E_t.c . , i::OIq:g:LdE_rirlg .LnterrlatLorlal crew. I

l[)t J.ve__-: (Je,':-:,igr= of w;3t.er syst:elll, _ec:yc:_lr=g',

I I"ll'i'H_i'h:J:::; , I'."PLC. [rlc 1 Jdl-:_' I:: t'i 'LE,_t i4_ I:'OF ',

I r_ulliber o1: shower ur_it.s. I
,, ,,

:?10Cl203 ',B¢I)'T" DRYIIqG AF:TER SHOWERIIqG l-O.:;

I Ev4._II.I_:_ te c:or_c:ept.s For whole-body dryir,g. I

[ Corl_L:icJ_._r J.l'l[.ef r,at.iorl_l c:r _:ei,J prefect erlcet., ',

I VC) 1 IJ Ille _ £ oc (_ L £ t:)rl , i:: C)lllpi!] r t:merl L, £ n/oLi t I

l l:::ll: showiP.Y .stall, etc. DeveJ.op de':::;.i.gr l

I r equ i t elner_ t.s. I





FORMAT 5

SUBELEMENT #

21003

PROBLEMS/ISSUE IDENTIFICATION

TITLE

PARTIAL-BODY CLEANING

ISSUE # I ISSUE ]I]LE REQUIREMEN](S)

2100301 IPARTIAL-BODY CLEANING RQMTS -01,-03,-07

',Evaluate partial-body c:lear,ing needs &

',concept.s for firm requirements, eg.,

',hand wi-_sh, body wipe, wel:/dry. Ass(#,:_s
Icrew preference, sizing, water flow/
',c(:_ntam.ir, ant, Lemp. control, locat.[()n
Ic_ iterJ.a: use r_.est_aJn[ & ac_.:es::::; c:.l.e,_n-

',up & maint., cc)nLami.n,_[.[or_ tonito]...
',include drying needs & provisior, rqmts.

I

Of I OR QUAU'r'Y





F:ORMAT 5

SUBELEMENT #

21004

PROBLEMS/ISSUE IDENTIF ICATi;ON

TITLE

B 0 D Y G R00 P11 NG

ISSUE *_ I I:3SLIE TITLE REt'ILIIREMEN-I (S)

2] 0041::)1 ', BODY GROOMING RE(;)U]:REHEI'4_S -05

l l)t:_velol:) pt-2PE;orli-tl grooIllJ.rig recluiremerml:s

I t.o _:,vi_j.ljl-lt.t9 corlc:eio[_:_.:, _ e_;] _ slletVel,s, Lool:h

I I:._rLt_:.l'at:-:ts, I'n_!li_ r.--c:_;_,r _:f, el:c:. 13c)rJ__:,J.deP

I irt tet"r_i_t t.J.or,a.] c:r eN I:_teferenc:e and (::I::Hii....

Ir.:_!tLii:.::,J. lit.y & cle51gr_ ptovi.'z, ioras, re:

I handl Jr_!_, t.r ash ifl_:_r_£]ellierot. _ I::Oiil--

I p_t J. DJ ]. i ty.





FC}RMAT 5 PRDBLEMS/T'q'"Hri:.ou:2 IDENTIFICATION

SUBELEMENT # TITLE

;_!1. 101. H [:N J

I "{ ......Io.:,UE $_ : IS:3UE: TIILE , RE :_LJIF_ILHL.Iq I ( L, i
i

Z ?2 =Z 2.-_. 122

2' ] 1 C)101

2 11 {2}iL}2

] ME_NL.i F;E-L E C T I O N ] T 01, -- O 3
I D{-:_vel{:L}p mEHgu selec:tion c:r it.e.t ia for ',

[ h{2)[./{.:old _ L_.l_::l u:' , rllA[ _" .i [:J.or! , _hpl:*eetY etrl{, e.:, ml

I I-)--I_ I.'H"IV1 YOl"l _ et. lL: : {::[:)l'l_::_ieJE_r il-I I:_?Y Ili_lt.i{:)rli:l _ ]

] p(:)pu] L_[. i.{:}r). Cor),:::.:i(:Jer c:rew p_el er{:-..rl{:.:o ]
l i£1(J.iLt:::hlll{:_l'J LS. 1-r_dH i:l{i.]Lliri:i;L-, pYovJ:::;J, t}ll ]

:Lc_DclL)iJ.J. tJ.es, r_: p_3c:k,2!;]Jrl_, di_£;F._el'l:::_Jrl{], l

I I

I SIgAC Kt:; / B EVE RAGES SEI._El:; T I ON I -O4.
lDevelop requirement':.:, fc}_ sr_{.:ks/ l

lopti.or, s, r, utrit.ior,_ hot./c:old, et.c:, l
lEv_luake agairl'z;t c:_:_pab±lities arid
l_rf_:-,_.:t::-, c)rl desigr,, eg., :-_towa,_e, l

I disper,_sir,g, pac: kagir,_i], eL.{::. ',





FORMAT5 PR-}BLEMS/ISSUEIDENTIFICATION

SUBELEMENT # TITLE

:21]05 F-CiOD PACKAGIIqG

ISSUE _i ', ISSUE -IITLE I REL:IUIREii]-IENT (S)

2]]0.._;0] I IIqDIVII)UAL VS. BLIL_K FC_OD F-.AI..KAI_E RE(:)H7.., ',---C)5,

IDevelop food pl]cking c:or, cept:s bas_:_d or, 121104-01,-l[)2 '
', t._{ec:hr_ology & c_,-:,e of u:_;_:e/ac:c:e,z;s, (oc)ct ',

I t.ype::.4/mc_rlu ; pl,"l_.,p_3t-at.[orl ; ,i, et'virl -] & I

',d.i:+:,pvm_:.ir,!j; w_£:;te rm21rl,_c_:.erllEerl[. EV_[IJI.!_:I[__-' _l

',J.r,d]LVJ. dLh:t]. VS buJ. k F,c_c:ka!::]irl!i:l. ',
I I

2 i " " -:" " "' '"' "'....... ..llJ,_)tJ,:. I AUI OHAT I1:" FOOD I:NVEIq]Ii_RY .:, _o] EI'I I -li_,

',Evaluate t.e_c:hrlJ ClUte:i;: (or t rac:kJ.rl :1 food I
I iriven tot y-t:{.t.o_e::-;, st.okia_lt-_, cor_:.¢umPt:.J.or_ : I





FC)Rr.IAT _=,.)

SUBELEMENT

21 -c1 (_),J

• C"C" "'"I ...... UE # :

21 i. {]SF} i ',

:

PROBLEMS/ISSUE IDENTIFICATION

# TITLE
FOOD PREPARATION

I S S U E I I T L E ',R E (_iU I R E M [.iN I ( <:',j)

......................................................................... I .........................

F O O D H E A T I N (3 M E T H O I)S :- (-)1

Ew-_luate food heatir, g/preparatior_ l

IIle[.J"lC)dE;, Fe : te(hr_o].ogy, p_!H.-kctgir_!:.l, c: Pew I

peF for iili[Jl"lCt{_/llle._rll..t , dE_'.£;i.!]l'l imF.)+_ic[.':{;, I

I'li._rld] Jrlg+ _s_:lreLy, ,-._[(. ',

I





FORMAT 5 PROBLEMS/ISSUE IDENTIFIOATION

SUBELEMENT # TITLE

2110u, FOOD SERVING

ISSUE # ', ISSUE TITLE ',REQUIREMENT(S)

_ __"]T Tz .-:_ "_-.-_z :_-_ I .-2__ _ z: _ :_ .-__ 7j _ _- ._ :; _ -- _-_-- _ -" _ _ _ _ .-_= _ _ := _ _ _ _ = _ _ _ _ _ _ _ I -- --- - -- -- - - ---- -- - .- .-......................

2JlO_i,Ol ',ZERO-G FOOD I::ONTAINER/UTENSIL DESIGN 1-01,-02

IDevelop food serving uten_--;il de_i,_n I

I, rqmt_., re: handing, e_.-_se o[: use, s[.owage,l
Iclear, ing, crew preference, etc, and I

linterf_:_c:e with gaJJey design concept::.,. I





") " (h) " c, 'c,_, -F 0 RM A T 5 F R. B L E M,.) / I o _ U E: I D E N T I F I C A T I ON

8UBELEMENT # TITLE

21107 I::OOD CLEAN-UF'

] :_;c;I-JE # l I,__)LIE. TI l LE : RE(_!UI RELME:IdI ( t:; )

211070]. I REL.IC;AB[.E Fr'.x)D SERVIIqG COMPONENTS ',-01,-02

I [)eve] :_p di_:;posable v's i' eu,sable [ or_.:_p I
I for f:oo,:J se:r virli:7/t: lei.lrlijp KE-:quJ t _:.)lll_'l'l t _::;. l

I Corlsid_;:_r J. Mpi:ll-: t._; or'l de::-:,i(_Fi .f:i:ict.or t::.:,, I

I h _trJ_J] J r_g, e.t.[:. InlF:,{_(::"t :Z{, l,Ja_::{:t e m,_" a(:](_l ,-:{._r_t, I

'tp(..)W_-?r , corlt_:_lliirl_t..J.orl/Hy(_+rl_-:', et.(::: .





FORMAT ,5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21 10:::', POTABLE WATER

ISSUE # I ISSUE TIILE IREQUIREMENI(S)

----"-..... ::----.__----_ _ :::-- z i :_-'----- :-.T.::---- :::T..T. Z _------ _ :.: :-- :T.----..------::::---- Z Z Z _ ::: :: _ _ _ _ _ :: Z _ _ _ Z I --------------------"-'-''---...................

2]]0:£:',01 IMETHOD OF HEATING OR COOLING WATER 1-02

IEvaluate wi.1le_I he_!iting/coolinc;_ concepts I

I to _:._volve r_:,quiremer, t:.:_. Cur,::.ider ',
Itr<:hno].ogy, handling, de,sJ!:_n .impact:-;, I

',

',
',
,, ',



• • , )



Frf-_RMAT c_.... J

SUB ELEMENT #

PROBI_EFI!D/.[-,:, I[ IIT)ENTIFIE'ATTr_N

TITLE

C L E A N/[ N IS E.Q U I P i_II:TN 1

T !!;_!IJE fl:

2.1 ,."'I......]":' [-1]

• _ ] .-_ ] ;;i-1,7_

I ISSUE: 7 I 11 ..[7 I REI_}tIJ]] f:_Et-ll_ii.l,tt ( S )

I C L [_ A 1,1Z Id G M A -I E R I A L. S I - I;]L]

I c,,._t-.udy ko du-w+:,]or.:_ rriter.ia fo_ i.::.].eariJ_rt!::l I

li I J. qi.I j ,..lib;., iil_:l [ .t}..t f .i ,r]:l J. f:) ._ ,t{:'ql.l j. plil(.:'rl l... I;h_-t : ',

I (]J'-C] h,c.irld._ J.Pl!.:,.';J, I._)f[:--l#_ lx.;v.: J ricj, t-i Lt/..lld .; i I

i L{ ;7I t I-." i y , ::"1 ( t-:r'[ t J. 'v'l:Fl'ltPt:;::.. _, V(' I I.!lllti' _ t:_ il:. ]

I I

I fir]. ,7F-I_'[:-I;[t :>;r I'.13 [-.'QI IT I_M[.L-Iq"l I --z..):7i, --O,y:,

_I: l.t-!#,al'l J-rl!7 _.#ql.lJ.p. e!_ . , VU(:: UI..IIII, l-J..1 I._::.,rS, 'n

_l ):;l:,Jt )L..]( i;:t ].. CIIT.ei]:tF. Rid{".] U [. 'd-' t}:..: 'to p(.II.4L:.tI' _ t,Jt:-t]i t;:ll'l [ ]

I t-_t>_ imPu__: t t:_ lu. llI'lu.I.U,Jc:e:.:, c. ]._-:e,._l]u_ [_'_cl'l .... I

I I





FORMAT 5

SUBELEMENT #
21205

PROBLEMS/ISSUE IDENTIFICATION

TITLE

CLOTHES WASHER/DRYER

ISSUE _I I ISSUE I IILE IREQUIREMENT(S)

2]20,50] I WASHER/DRYER DESIGN I --03 , -I"O_; , "" 0(1, ,

IDevelop laundry load model to drive 1-07,-08

lu_p,JcJty- require_ment.s;. Study t"or wat_._ I
Ineed_:,: det.erqent select:J.on & impa_:t on ',
I ECLSS. I





FORMAl .5

SUBELEMENT #

','_ 1 ':)fit:

P ROB L.EM'.-;/I SSUE I DENT I F I CAT I E)lq

TITLE
(-, • (._ - ")D I .:,HW_,_ HE I-,

..... I.J[ 1 ITLE I REOUIREHEI-II (S)1S'._;UE: _1: ', ]: .......

: :: :': ::: : 72 _- :--- : 72 72 I _ 72 :': T: ": i.% g:: T: ::: : 22 2:22:7: :'-" _ ::: -':. :-M ::: T_: _ :: :-- 72 :: T-- _ :2 -7 ::: :: :-- ::: -_ .'-- : :: Z: 72 I _ 72 :': :'_ 72 :: :: 72 72:2 :'-- 22 ::: :::'

21 ,:20,!i,01 :DISHWASHER DESIGN I-O1,-O2,-C)3
I Develop specific rqlht-._E; for d.i,:E;hw_:lsh_i-'P I

'_,Jesigr_ ;:!_r_d _:_.iterr_atives f:ur re].atPd I
]dq,:_-_igr0 colllpaL.ib£iiL:y, b'g. , deLe_gerJt5, l
'ldJ. sh (JesJgrl & m,:_t._:_r J(_.lJ., P)L)Ntel , E:t:;L.L;I!:; '_
I J. iltr-.HdC L , E_L__' . I





FORMAT 5

SUBELEMENT #

212 0 7

PROBLEMS/ISSUE IDENTIFICATION

TITLE

G R OW IH

ISSUE # I ]SSL,IE:_ IIrLE I REC, LJlREME],I] (5)

21 "'_"-'-]•"-(3 ,' (-) I I.-10LISEKEEF>IIqG ECqJIP-GROWTH RE_IMTS l-l-)l,

I Review c:apac:i ty/Load requJ, remerltt-; I '211I]7-C)2

I_i_lg_J4_lJryst. gi,owt.h Vd!_tJ. 4_l_JleS LO LISSeS_.-., J,

i i ffll:)L1 C: LI.;-. T r _Tl(Jf;-:#equ J.1:)llilerl [ i, (91::)]. i[;liz:eln(-,rt [: _,

I _:l{:l_.i.ri'5.,{ dl:u':_dJ,t J.orlL_]. I.Jrl j. t;i_ ; ifllPi_lC t:'s ori I

',ECI._SS t __+: deter gent.s, c::l_eariing I

',ma[erials, et.(.:. Ir,c:.iude_-:: dJmhwer.:;her , . ',

IvacI.tuin, cJ.o[he,£; c:lear_Lncl & support ',

i eqU J I::)fliorl t:. l





FORMAT 5

SUBELEMENT

21301

#

PROBLEMS/ISSUE IDENTIFICATION

TITLE

WASTE/TRASH GENERATION

ISSUE # I ISSLIE TITLE IREQUIREMENT(S)

2130101 IWA_TE/TRASH PREDICTION MODEL _-01,-02,-04,

',Develop model to e.stimate volume and 1-05,21308-01,

Icharact.eristic.-:s of waste/trash 121303-04

Igeneratior,, based or, mis:slor, act.ivite.z,, ',
',ctew, environment, and stdtior_ design ',

',Features. Char,:tc t.er istics, e.g., ',
',hazardous, path_-)genit:, r_d.i.oact.ive, I

_lToxic, dFy, etc. Account for gruw£h I
',prediction. I





FORMAT 5

SUBELEMENT

21302

PROBLEMS/ISSUE IDENTIFICATION

TITLE

WASTE/I-RASH COLLECTION

ISSUE # I ISSUE TITLE IREQUIREMENI(_;)

2130201 IWASTE/TRASH MONITORING 1-12

2130202

IDevelop methods for monitoring waste I

land tr_sh from generation through I

lhar,dlir, g and tinal disposal; i.e., t rashl
I ir,ventot y control. I
I I

',WASTE/TRASH COLLECTION METHODS ',-02,--03,-04,
',D_veiop c_±teria/requirements for t._ash ',-05,-07,
',co].leut..ion and control to drive design ',2170.-!;-0J,-02,

',for collection, separation, handling, 1-04
l_rld disposal., eg., c:or, L,:[inet d,.<::;J.grt,..;, ',
',volume; liner characteristics, I

lenvironmental (::ritetia; toxic, I
', hazatdous control. ',
', I





'_°¢'LI" I[)EilqlIF:r!CATIi}_,IF-0 R M A T 5 P R 0 B L E M 5/i ,J,..>_ _:......

SLIBELEMENT # TITLE

2 .I3 0 4 H 2 C R JB I A L. S IA B IL I Z AI 10 N

c' c, -I',-;l;Lff:i # ', I..>.:>I..IETITI...E IREC!L!IREHFi]4I (<3)

21 3 t)4 Illi ',blI C R OB I A L 2;T A B I L I Z A I .T()t,l-IE CHI',II _U Ei(:-;) '.--01, - 0 2, -O:

I[)ew-?Ic_P ,!._]t:r, rrBatJ.v_? approac:he% l_.>r I

[ mJ.(: t obiet.l ::;,t _!:ll:.,i I J Z,i:t t.ic.,rz [ _.z-:.r:hrlJ.quE:'%, E,,:::I. , [
I,V,_(It.HIHI J-:'-,-i,[ :._!_Li(i)rl, _Jj.ii)_i:[,:J_£_:i,,lr_ii,_z.irl(._, :

', 1_)_:, JJ.rlt.] _ eql.lJ._ ii_lllt-Prl _ ".-.::, Jmp,:_c. L._:::-:c;)rl <J:_. i,:in ',

I _::_::)rl_:,Jder _:_t j.(.Jl't% '- V(_ .l UIIll:, _ l:>{)bJl)_ _ E! i I . . _

Ii hdrld] iFl<] & OF.:lli#i" _-ll..i.l:)rltg i irll:.)i:_<[::{ t:.;. I





FORMAT S

SUBELEMENT #

2 1.7.;}!5

PROBLEMS/ISSUE IDENTIFICATION

TITLE

WASTE/TRASH TRANSFER

ISSUE _i ', ISSUE: 1 ]. TI...E I REL:!LJIREHE]_I (:,)

21 :S0 S D .] ] WA'.-;T E / T RA SH T RA N S FE R E QU I F:'ME NF I - 0 l
',Develop a].terr, at:i.ve approaches for I
I w;!t::_:t(i,/tr_:_::h t.ran_-._f:er harldJ J.ng equJ plilr,rtt I

', d,-.:_:-_,i.(slrs, e. 9]- , aut.om_-_t.ed Vb in_-lruuLl.:L ; I

',l:.,e"l:ween modules, irlt.ri_-Ii|Odu.Je; '.:;-rs 1:_:_ I

', '.::I::,_:_L e ::::,Lu Lior_ : ai r ].0_: k Lt dltbl:u'_" ; 10 '_
', log i_'-:_tJ c:::: modul_.-_, l





FORMAT 5

SUBELEMENT #

2130e,

PROBLEMS�ISSUE IDENTIFICATION

TITLE

VOLUME REDUCTION

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

................;.................................................... I=--__---_._--__= - : ::::::

2130,S01 ITRASH CUMPACTOR REQUIREMENTS 1-01,-04

IDevelop a.lt:ernat.i.ve t:r_:i.h compact:or I
',requirements for volume, weight:, power, ',

Iduty cycle, compaction ration, etc. l
IA:.:.:_::_e_:,squantity & location needs. ',
',Perform trades for alternative ',

',approaches; & to develop design ',
l,::riteria. ',

I I





FORMAT ,5

SUBELEMENT #

21307

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TRASH DISPOSAL

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

_ _ _ _ _ _ :_ _ ::Z_. _ Ii _ :Z -: _ :_ :_ :-_:_ _ :_ -- -- _ :_ _ _ _ Z -- _ _ _ _ -- _ _ _ _ _ _ _ Z ::__ :_ _ _ _ _ _ I ,__ _ ._ _. _ _ _ _ _ ._ ,_ _ _•.........................

2130701 '.CONTINGENCY TRASH DISPOSAL METHOD 1-02

IAsse'zcs altern_:_t.ive method,..-: & design I

',_equirements For contir, ger,cy trash ',
/d.fsposal, e.g., space e.iect:.ion or l

',jettison to earth for inceneration. ',
IAs_-,e:::,,:_. need for design provision v'z., I

',impa_.t. de_::-J.gn, etc. '_





FORHAT S F R(-)B LEt1.->/T .... I'r-,..:,,:> .,c: I DE _,1T I t:: I CA T I O N

SUBELENENT _ TITLE
•. :. -) }_.">L4.0L I,_EoUI I L._Y REQUIF_EHE-NTS

ZS:->LJE _1: [ ]..,.,I..;L: l ]i 1 LE I RE]OI...tI F.,'LLH[LN1 (c)

z£ :._ ::z ;z -; :.; _ y.; ]; 1:= 7_. I :: := .iz _ :-" _ ;.'= ;:= := ::z :z :z ;._ z t-- _ --.. _ :t; ;z z; xz _ z': --= ._-i._ .-4 ::2:7= _ ::: :z: ?-" :-= ;-- :.-- zz zz _ I :-- z _ ._ ...... _ :-- :?_ :.-. z'-" .-'At.;z

......':>l.4OJ.O/ I e''FAR':'E:.,,> COHPATIB]'LITY I,J/_<' <-''' -.....:> ,:>_ oTE.M I-OG

ISpace SDat.i_Lirl spar(+::s (ORU',t) are TBI). I

I N (:.,t. O I'l .] y Ill I.,I t.q; 1., t. h e y b (-}}t ,i i,i t}.; j [ i _.:, cJ -r t o Ill Ii

I b 0 l.t1 t I'1(a IT)J :7;::-:,.i O n a v a J. ]. i:.1I:._i ] .i t y a n d I
',orl--boar d :-.;to(; I<ago st.arldpo.Lr_t., t.h_{_y mu,[-:,{ I

: :__ =,_ t;..;_:]L. J.t51 y t..;I_tc: h _.D r1:5 .J, _ix.r a t .i o I-i t..., a,:{, ',
I
, i_it./: i. r'Ol'i_'.-II.,([ LlpPJ J.C_.I [ J.ori , Jrl ( _;:-'t(:.ll_7!trl(_ei:.l ..... i

Ib.JlJL.y, t.}u_rlt:..,port. Jjlil.ilciticirlt:::, (lil_%tz,, I

[ VC)ll._fll_.:i' ) , (I_(I'IC t..i or, a] er_'vJ t (,rim_:-_ri 1., dnd

I r(:e--erit_, v, st.t e=.._ .=,_=..=,:_,_<-. -,,-" (j,f: grc:,,trid r(.}}l urbJ.::::;l_ .... I

',mc...rlt it;..: .ir_ t.,:.rl,:J(.:-.,::l) . [

,,
,- _ • -,) . .,:J 4 1()_- I MODLJLE- D()CKII4G AIDS I-O5

IR(-:#:;-a.iF.:_PlY iliit£,_.::,.J.c_n{3 o1 L-Ii@ LogLstLc';, l
IModi.i].@ _:_rl(;I _:uJd.LtJ.orl of riew illO;JUJiT-)t[.; ld.i]._l. I

lit, l=# dl p_.21"J.odJ.l.: evl£#ri[, ovet t.l'i_=, ]i-r_:-+ al _ the[
ll:)tl-)gl'i:llll, l-h@ dc:il::kJl'li.g ir-_hi_tt;f) J._; J.ri-- [

I I'I I{:f t I{# ri 1..]. Y _I {:71Z i:]1 t" d c)i.{ :]-7; i:tlrl d i:: i.I t t I{? I'1 t. ]. Y J. ::, I

i plctrll'letd [.l:J IL;,_:-_ ijl'ldl;ft i}1{-7 [.t CiI'IQI..I[. C:l;.)rl i_.t"l-).[ , l

l_"iEtL-_l_ ' l..hLd'i Ii"lL)llt iT.hiT;' !=jt.c:iu.rlh(iJ (.)1' cIuLc I .... :

l llleii iciLl] ].y. F>tob_lr_ly rio ::.;.ir _:l.[e ___:--:,l:.rc.)r_ut, l

l_i]..1 pettu)rm t.hie; task more t.l-_r_ 2 or S I

I L J. llli})'L:;, ,:lrid at 'TiTI.')-dLly Jrl t @r V_l]'_:; t.htZ._ l

I I" ei. iTJ.[l'lt:_d I_.Xl::ltgi" J eric:l.{+ L,I_..l..1 I.'.>_c' iliJ..ri J_ili :1U . I

l ll",_L.' C:teW, ll'i(.i,,i, rs_t(Zil,e, L_l.iJ.J. rieecI Li"lCf I::,E{-.'7::L , i

I.._:1[ ......_t. Clrl......... f_"" d fliO":_'{' eflecLi.vt:i+ d)ckJ.rlg a.id_:i:_ ',

',arid I:.>roiL:edi.lt @iT; 1:)o:£;_TJ.ble. Th.i_:; Wil"l re#-- ',

]q,..tlr_ exl..er,':_Lve arl_.Ly'bi':_., veril:J.m<_t.il:}r_ l

I [li r u :-;.J.i,u._ul L.iDll , ctrld l.t ,]J ri.Lng. ',





FORHAT S PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21402 INVENTORY MANAGEMENT AND CONIROL

ISSUE # I ISSUE TITLE REQUIREMENI(S)

2140201 ',INVENTORY MANAGEMENT SYSTEM DEVELOPMENT -01,-04

',lhe tgcopc-.__, char(-.u:.ter and Present.dLtion o1:
Im,:_./r,t_.,,nanc-e data, onboard st..ockage
', d< tivities and location, t.r{_ck.ir,g inl:<,_ .....

',,,_::LtiorD, et_..., are TBD and will _equJ. re
',extun.'sive anulysis. Accuracy and spe_...,:J

Iwil] t._. pa_al,,ount, ar,d the syE.t..e_,,lust

Ibe [:olnr.._rehensive._, comp_:_tible with crew

Ic_:_pabilities, el:[ic:ier_t, and easy to

',update. Innovative techniques ."such a..::.:

Ivideo consultation with ground :specJal-

',i_=;tsshould be exploited. Uplink

laccoirimodation wi]] require coorH_.nation

Iwith communication designers.

',The format used for output of inventory -02

Idatd is TBD. Il. must be clear, concise,

',aE:curate in descrJ.ption, arid specific.
_]o facilitate immediate crew recognition

',it should be in the exact terminology as

',used by the crew. To avoid equ.ivocation

land cor,1:usion, each item must be

luniquely identifie.ed by a standard te_m

Iuniversal]y understood and accepted.

IDuma to possible interpret_._tion at.:;

lquantJt,/, numbers should not be used as

Iidentiffiers.

2140202 II....OCATION OF ON-BOARD SPARES -06
',On-board location uf ORU 'storage is TBD

',and will require careful analysis to
l establish. Spares retrieval at. time of
',need must be p_ecise and fast., and

Ic_vc_ilabiiit.y of the _equired article
',must. be immediately confirmable. The

linventory management system must be

Jstructured to inc.|ude specific indi-

',cation as to where the resour<:e is

llocated, and the location J.tself ,,u_._t

',be ea_-:.ily acL:essib]e by the crew.

',Lo[:ation/distribution of sr:,a_es should

Ibe such that safe haven "retreat" will

',not _esult in a specific spare or spaKe

litem being unavailable/unret.rievable.





F O RH A [ 5 P ROB L.E-.H,: / I S SU E I D E N T I F I CA T :I ON

SUBELEMENT # _TITLE

2]407 PKE...,ERVA[ION PACKING & PACKAGING

ISSUE: $_ I ISSLJ[_- TI-[LE :REQLJIRErIEI-tT(S)

21q.CW'O1 IPACI<AGING COIqCE:PTS 1-04,-05
;HaEl._t La].':::. p_L]l::_',:ll_.Jl'l(] I:C:=K .1":( A_ i]l'ld ,:-,tl:)r :t(..ll:-, :
l J.r, the Sg>,!_:{::._ statJ.orl J.::_ not c:].e,:_t ].y I

: ,J_:_f:il"_c,_J. Exper j.L:-H"ICI(_ CH'I IIl_-_l'll'l((£'d II/iG:-slor!::-:(.: '_
: t t::) ,_a,:ttI:-:' L,JJ.J .[ bE_ i!_p_:,l .i._:d[.).l _."', E,L.I'[ [ I_t_l I_!..'t I

lLhuu,i]lqt ".-.l,o.tJ.d be !_iven tu, method::.::
',i,Ji'i.]_,.:h i,JJ.J.J. E._CORC_flIJ. z_:_ c)rl L,_i!:I [. ___l't,.J _,

la!a,:_inr:.t er,viror_mer_t.a.l ir_fluer_c:es I

',ir_t: ILtdil'i!::] dyn,!]mic .].L:tl'ld£1"1*':t E+'[Pl-++t._;)Bt-::Pt--7. A _

, Spett:: e .., t <::t. J orl-url J que r.,,-H::k_gJ ri!g ._.p_.-_cJ.l:i- ',
I,cat.Lor_ illi.l.:.i:.t: [:,e? deveJ.oped. Mat.eri_:,l,--, :
lwl'_.i.t:h c:ouJ.d 1"]oat. _!_our,d (e.g., "worm=-:.") l

Iav o id e d. ',





FORMAT5

SUBELEMENT #

21501

PROBLEMS/ISSUE IDENTIFICATION

TITLE

FOOT RESTRAINTS

ISSUE # [ ISSUE TITLE [REQUIREMENT(S)

215010] ISTANDARDIZED FOOTWEAR/FOOT RESTRAINT SYS[-02.-O_:i,

IA study effort is required to produce I
la _:.tand_._rdized space station .IVA l

lfoot:we,:_r/foot r est._airtt _::,y,::,tem :_;et u[ ',
l_equJ, rumt:'nt::., ba_:_,ed on the i,:lentified ',
IfunctJ.Orlal rqtnt.s. Fea::_.ibiJ. ity ot a ',

l._::.iri_.]ie .tarlddtd de_:..iqr, must _::llt_.;o be [
l evaluated. I

I I
I I
: I
I I





F 0 R MA T '-:,.)

SUBELEMENT #

2 .l,5I]2

P ROB L E MS / I S 'SU E 2 D E NT I F-.I C A '1-I ON

_TITLE
B C_[)Y RE,..,TRAI NTS

Io.:,UE # I ]._,.,UE TI-[LE REQUI[,EMEI,I1 ('.:;)

_). L - ,-) - .. b - 2,-"1..,U_..[)] ', BOIW kE._ [RAINTS -05

_l 1'4E_'_-i_'d _l _.;l4:._l"ldi::_r (_i ZI-:'.HJ LiC)dy t f:ftS [.f i.iil'l [. [C)f

'_IVA te:-::e lf rol_ghot,lt the spd(::e :.::,t.dt.iorl lor

l,si t:uul:ic)r_,:._ _eq;i_ irE# ,.::;tabJ ].i Ly in addi---
I [ ior, Lo Lha L pt (:_v"/de, d l:>y [or_l. t e.-,:gtt _lJ rl I ,.:::

I
I

I
I

I





FORMAT 5

SUBELEMENT #

21503

PROBLEMS/ISSUE IDENTIFICATION

TITLE

EQUIPMENT RESTRAINTS

ISSUE # I ISSUE TITLE

........... I ......................

2150301 IGABLE AND HOSE MANAGEMENT SYSTEM

2150302

IREQUIREMENT (S)

I ................

1-03

IA development effort i:_qrequired to pro-',

Ivide a standard management system for ',

Itemporary cables, i.e., extension cords,l
land hoses aboard t.he t_paoe statior_. ',

I I
l E(=IUI PMENT RESTRAINT 1-07
IStandardized design criteria is needed I
Ifor restraining & local handling of

lequipment throughout station, eg, food, I

Igalley, data files, recreation, leisure,',
Istiowiige conta/ner internal restraint., I
lincludes refrigerator & freezer, l

I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21505 PORTABLE RESTRAINTS

ISSUE _ I ISSUE TITLE I

2]SObO] ',CREW PORTABLE RESTRAINT SYSTEM I

ICommon portable sy_tem n_eded to adapt ]
',to all nor_ workst.atJ.on/act..iv.ity iota- I
I [..ions t.hroughout staLion, e.g., for un- I
',u':÷_:ua]. maJ.nl..enance. S[udy needed to I

',develop requiremerlt.s/cri, teria For
',,,_..,st, air, L Sy'E-:L.elII al'ld t:+:,t..aLion interJ.ot I
',structure t.o accommodate IVA and ',

Icontingency EblU-suit.ed activit:ie's. ',
I ',

', I

REI.:IU I REMENT ( S )

-01

d-7-





FORMAT 5

SUBELEMENT #

21601

PROBLEMS/ISSUE IDENTIFICATION

TITLE

INSTALLED EQUIPMENT

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

............-- .... I .......................

2160101 ICREW TRANSLATION AIDS 1-04

',Report:ed probl_._ms include handling of ',

',_small items relative to use of mobility I

laids & re:._.ttdir, t_.. Study is needed to l
]c.].e,_rly ,:tssess problem & to develop I
',comprehens.ive c_iteria for t.ranslat.i.ori ',

',a.i.ds with and without parts and equip- ',
',men t handling. ',

',

2160102 ',INADVERTENT IMPACT PROTECTION 1-03
',Ful] implementation of this requirement. ',

',might be difficult., costly & inappro- I
Ipriate. Provis.ion of optimized t.ransla- I
Ition & handling aids, good traffic path/',

If.low design, and special guards might. ',

',preclude impact, su[f:iciently to precludel
Ithe need for this requirement. ',
,, ',





FORMAT 5

SUBELEMENT #

C} 1 #: f"t ")

PROBLEMS/ISSUE IDENTIFICATION

TITLE

PORTABLE GEAR

ISSUE # I ISSUE TITLE IREt--IUIREMEN] (S)

21::-12r_I ',CONTAINMENt & TRAIqSI...ATION OF EQUIPMENI 1-04

',Re':..<upF:,].yit.erns which ,.,.,ill be handled by l

lt.h*.:_ F[.ight crew mus:_t I:)t._ det-::itar,_#d i:_l',(J ',

Ipa<:k.agc_d _:_uch Lhut L-hey d_-) not e×c:e_._d I

I[']BD] dJlllel'ls.iorlE_ i.FI the h_51l(J]i.rlg _::on- l

', l:igur atJor_. Arl ,;;_n ly:_i_:_ <Y/: Ol_-boar d I

:cap,!!_L,J.].it.ie_:÷_ arid linlit:atLJ.orl:-._ will I:.-> l

', needed to e_:,tablish I:he:.::.e TI?,D I

I :
: I
I I





FORMAT 5

SUBELEMENT #

21E:02

PROBLEMS/ISSUE IDENTIFICATION

TITLE

Cor,di t Lot, Verification

ISSUE # I ISSUE TITLE REQUIREMENI(S)

2]:£.'0201 ',QA ON--ORBIT VER]FICATION REQMTS -02c
IPerform an anaJ.ysJ.s arid assessment of

',the pl_tnr,ed Space StdtJ.on on-orbit acti-.-

Ivi[Jes to identify [he requirements for
',performanc:e_ of OA I:asP.s (frequency,
_,tY I:.m', L_[c. )
I

2180202 IE!A VERIFICA]ION ]OOLS AN[) EQUIPMENT "Old,-O].j
IDetermJne the verifJ.catiorn t¢::,c_Js _:_nd

lequJ.pr,_:,nt Yequ.i. red to accompll,sh QA
I func t.ions on oPbi L. Det:ermine the dJ vi-

l'.::,ion b_,tween t.ouls that. are part of the
ISpace Statiun system and those that are

lessen[ial].y carry-on. Determine the
Ifunctional interfaces with and the

lservice_:-, that must be provided by the
ISpace :::;t.atiurf. Ir,cludes measurenlent,
:nondestruct:ive and destructive examin_:_ ....

', tion, etc.

211].:(_)20[; IFLUID SYST[-M VERIFICAT]C,tq

ID_:,termLne the requirem_:_n[s, iF any, Fur
:accesmJr.,g and sampling contents of f]uJ.d

Isystems, including crew consum,iab].es,
Icoolant fluJ.ds, and propellant ,systems.
IDetermine the requirement for fluid

lanc_lymis. Determine the design requlre-

Iment.s For Space Station t-lu.id syst.e,is,
lstut.Ja_:]e _-#yst:em>:,, _spacectaft t:,[.:_rvJce,.:,
:(power, etc.) to enable the ver.iFj.caLLon
It.ask. Includes bacterial an,.] l..hemJ.cal
',aspects.
I

2180204 IFRACTURE CONTROL PARTS INSPECT. CRITERIA -Olk

IDe:termine the constraints impo_.;ed on the
linspect.ion oF "fracture cun l-.ro]." parts

l(Ref. JSC 19o49, Space Star.ion Fractu_e
IControt Plan, April, 1'::_::::4) by [:he 1LmL-..-

ItdtJ.ons on inspection capability t-or
Ipa_ts (both internal and ext.ernal to
',habitabl_# vo.lumes) that are t:o be

Ideployed in orbit. For extended periods.
,,





FORMAT 5

SUBELEMENT #

21803 CONTROL

PROBLEMS/ISSUE IDENTIFICATION

TITLE

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

2I:U0301 ',ON-ORBIT FLUID SYSTEM CONTAM. CONTROL ',-05

IDet_:,rmJ.ne t.he method to be employed to ',

',verify the integrity of fluid c:or, rtec:tior_l
',made on-orbit. The met.hod should noL I

',contribute t.o environmenta] c:or_[.amiria- ',
l£±on and should be effective in d_:-,ter ..... ',

',mining connec tion integri t.y b_:_fore ',
',introducl-ion oF fluids into the affecte,J',
',volume of the fluid sys[._;_m.

':'_.c'!!SF_2 IEOUIPMENT STATUS MARKING ON-ORBI[ I-01,::_

Ibeveiop an approach to physic:d_lly ident-',

:ify parts or equipmer, t. on-orbit to ir, di---.',
',care such things as discrepan£ parts of ',

',system_:..:, ualibrat.ion/certi ficatior, I
',:.-,tat.us, and equipment., int.egrity. I





FORMAT 5 PRCIBLEMS/ISSUE IDENTIFICATION

$UBELEMENT # TITLE

2 i :3 0 4 EQU I IsM̀E N T I_-;A L i B RA T I 0 N / C E RT I F:I E;AT I 0 N

I'-¢.!;JEl # : I:-;SIJE TITLE :REGIUI REMENI (_;)

,:'"1 E.:0 414............1 I 0 iq- () RB I [ 5 Y S-[ F M C E R T I F: I C A -[ I 0 Iq RE:_:)MT _:i [ --0 3

I I':'.<tabl ish, througl"_ _3r,_!]] y:-_j _-, and evdlu-- I 2i -::lP-n [ :, --0] .i

l_l..Jon of requJ, remer_l.,s Lu_;_i:_d t.o protec[ l(pL_rl..iaJ)
Iper::_c)nr,el and equipmer_L, in E:a_ th-I:,avst_d " I
: r,:.:::i ] i t...ies.;:, the etqu.i.pilu.:?rl [ ,i!lllCI ptol::f:tdl.!tE-,t::). ]

l l"eclLtit(sf,:J [.o ctP. Ft.i.[y J:Ot c:oFil:..].l"lljl::_d i.t::::;@ ]

I :::lJlj:h '.syr-:L.(::,/l_E,dE: fJ. r _._ t.:.:l..IF:>l:J_e:::.:_};J.{::,rl t:, L(:)_ aCu_.'',
l_._l'l,'l di::__per,::{,ir, g, hJ.gl'l arid ].ow rz)[-19s:.:f:,l.lt_{.:_ I

:Dxygel9 _:[.Of age i_tl'_d di:-;tt ibu Lil..)r_, c:c)c,].c_r, L [

I f].uid ,:gt.c)rag__ and c:.irc:u.latior_, h.i.!_h I
',r_[._,:,-t_:':......... {., r_J.t.r ocher=...... _::[ c:)r aqe and (.:j_ c.u.].c_ .... I

I t.iorl, and flJe], st.c:)FiLI!_E_ and dL,:_,t_ ±butior_ : [
l cc)[npor_er_t.:s _:,uc:h a:_; hat. c:h ,::,ec_] :=.:; arud

[eqLlJplltent. t_--d_tc:h i_:_. Sp_(::e Sl..t.i.Lt5 or MMU':::_:. I

[Develop the det.c_i]ed design tequirem_:-.'r,t.':_:,l
I for spac:ec:t_:_Ft, tsy.,.:<t.emE, and for ar, c:i].l- I

[ J.aty Ls:;yE;tE_fllt-_ c:c)n,_:ide._rin_] the lJ.mit.i]tions I
I for pl.:{ftfc)rMJ.19_:;l tl"_z_ cer[.J.J:J.c_::tl:J.ol"_ I
l o n - o r b i t.. l
I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

21',_05 ANC_MALY INVESTIGATION, ANALYSIS & EVALUATION

IS_:_UE _ ', ISSUE TITLE IREQUIREMEIAT(S)

21:2,0,S01 +ON-ORBIT PROBLEM RE_PORTING (PRACA).SYS t-01,-02,--02+
IDevelop the on-orbit:, and ground-based I
IfuncP..Jona] and organJ, zational reqmts ',

tfor PRACA during the Spaue St_:_tion ',
Imi.:::+.:.,JorJ. Include reportJn!.l ui t.:_oftw+tre ',

',problems. ',
,, ',

,, ',
, ',
,, ',

',





FORMAT 5 PROBLEM,.q'/I£kC.ILJE 1DENTIFICATICHq

SLIBELEMENT # TITLE
,:''1:30_.... RE-.PC,RIIIqG AND REI-;C,RDING

I:3:_.;IJE #I I ISSUE II-fL.E I RECIUIRE:MENI (_!;.)

2]:.:.i:060] IOI,I-OF_BL[T CONFIGURATICJN Mq_I)S VERIFICATIOIql-O]

l Develora the reqm_.Ys and proc:edu_e:z; t.h:;_t l
',IAI. Z]. l:.,ue I..t)5e_J tll) F'eC:C)td i:_lrid c:orlt.lo], l

I c:har_!_t_.2_-_, made I]1"1-'0_ _>i t. I_.1.-) the {_,p_l[:ec:i' i:i f: I1: i

Ic:orilJ._:.]Lirat.iorl t:hrou!ahout: the 11re of t:tqel
lr-)_ o_t clm. :[rlcJ.ude erlgil_eer J-r_9 ,:lit ec:tc.'d l

'_ I_i_i]. lc-I..IriC:tlC)fiS C)i" op_-__-_t..[orl_;_L t,Jol" kCil" Ol.Irld_::: . '_

',
2]:i-:0C,132 ',ON-ORBIT OIJAL:[IY ASSURANCE REIgORDS 1-02

[ I:)e) feet rl_J.r_ etr_ i_IppFIL]_:!II::N t:o _E:'_C:C)_dJrl!;.'l e_r,d I
[ r er.:)c)r t. Lr_!;] CILII_IJ_ i ty CIS:-d.tFCII'IC:[:P di_l [_:_ 01"1- l

lort:)it., ir_c:Judir_g types o[ _ec:ord,-,, l

Im_et.hod_:, ot report.ir_L-], st.or_!_La_g• c_r_d _-:_c:_.]11
I requJremer_t:,:-:_, et:_::. ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATIOH

$UBELEMENT # TITLE

21:£:O7 DETECTION, I',-;OLATI(-_N, AND IDENTIFICATIC¢4

I35UE # : ISSUE IIILE :RErfl.IIREMENI ('._)

2].:-I,r]71"]1 I ItABITABL..E VO[_I.IH[_" L_EAK POINT L.Or;A-FION 1-01

IDet.ermir_e an ei-fective method, inctudinql

l_:_y--:;t:_b.llJ _:lrld E,upport, i;_.Ctljj.pllll.:.-H-il£ d_:._..i;.i!:_ll I

I r Pqui remont>3, for (:l_et(i_rinir, i.n!-] L.k,_e l

:precJ._.:.;{::, .].(:)C_:It.J. uFI 0[ _-t ].c:'e_k irl [.ht_.: _

I _:)i. 19,:i '::-:;IJr _::, illl9 il112_F L-_Irl (!e (::)t, _!:lI: i:_. _:-,e ;[1[ .1.rl C:J !:-.ij t "..- I

l face for the h_:l_.>J.t.a_.].e v{.-)ll..i.me,L_ of [Pie I

I spac(:-:raPt while in orbit, l





FORMAT 5

SUBELEMENT

219 01

#

IV

PROBLEMS/ISSUE IDENTIFICATION

_TITLE
CLOTHING (UNDERWEAR AND OUTERWEAR)

]: S _:UE # I

2.1 'i_31 01 [

2 ] o :) ] C)2

_[c>._,U[::. [ ITL..E I REL:ILIIREMENI (S)

IV .JI,ID[i:RGARME:IqT [)ES]:GIq l -02, --03 ,-04

]Mat..erJ.al seJ.et.::t:lori (:]rlven I:::.y reql+tirH .... I-I_]..5,-L-;G,-E):;',

I nl{.:_rtt::+:, _:._i:.:;Icd:>J i,::;i-led for t+:;_!l l: t? L y , c:olor , l--Ci:_J,-.-0'!:_ --10
l_eigl-, L, I:.ib_-,r r:,rop_.-_ t:Le::_, ar,d fal:,ri_:, l
', _.:or,_.; t._ uc t iorJ : t.l'II,_llJE,'-l::)l fs I:)e [. w_i:,{i_r_ GFE:, l
lc:u_z:tom- f.i tted, _:_1:I......Lh_.i_---,._,l',.:_lF arl,_ l

',per_:£;c)r,a.! L: ] c)t hin!:'J ; phyE. J (1].(:)(_J.JC:a] Cl'i_!!tri!71(::'z,l
I C 1 C)t:glJY (._t.g [y pes/p(:)'s i t i on ::-.:;, .:.z,t z i r, ,_ r ar _:,, l
',garmer, L c:or, fi_auratic)r:_:; t.rade--ofl,:.: l
I bet.we,-_r, dJ.sposable oY c: [Y_ar, able c:lothir_g l
lo_ c:oml:,Jrl_:_l.ior_ c)f aJ. terr, atJ.w.:i_t-;; ]

',[r(-_quer_L:y of c:I',_"_!_L_ and :_4p_=_cia.l fland.[ir_g]

] rot !_atmerlt.s. ',
l I
] ]:V OUIERGARMEIqT DE.c, IGN ',-(]4,-OS,-CtO

lMat(-:-,r i._:,l s_:_.]_ect.[or_ drive-in by Ylgql.lJ._""_- I

lmerlt':-:, e>.tab] ,isl",ed for safet.y, c:o]or, ]

l w_eigh L, l:.J.l:)er pr Ol:H:i_rtlH_:,, and fal::.r.tc: l
] c:orl::;t.r uc: t.J on ; t.rade-offs betweerl GFE, l
{ c:u _z.t o_ _---I .i. t t. _:_,:.t, o F f - t h e -- s h ,{_.1f, a n ,_t l

I I:,',E.:l''3Orld] t::lotl_J.r,:_ :_._C)l_ll,ceE;:, jr_c:lu,:le.,,:{_: ]

[,::le,:sJ.!:_rl feat.ure_.__, ad.iu.stmer_ts, t:_,J.:,:J.r,!.:] l
:rarige: t.r_-_d{-_-c)ffs b_-_,tweer_ dJ.sposabJ.e_ l

',or c].ear,able or Cc)mbir, ut.ior_ (Jl: I
lalterr,atives. C'.te_4 shall I:Je allowed [o [

{helF.) _J_z__--,i_rl th,z_ir clot.hi.rig, l





FORMA'[5

SUBELEMENT
22001

I t{SUE _1

2201]10]

PROBLEMS/ISSUE IDENTIFICATION

# TITLE

V If?,RA I-ION CONTROL

', ISSUE I I TLE IREQUI REMEN[ (S)

',EI:!UIPMENT VIBRATION/MOUNTING STANDARDS 'i-O1,-O2

lEquipment vibration and mounting stan- I

ldards have not been established for I

',Zero-g operation. Conventional star,- ',

Idards dev_e.loped for one-g type missions ',
Imay noL- be applicable to keep st.ru(.tLtr,._ _ I
',vJbti-Ltion L._J.thin ].imits. ',

',

I ',





FORMAT 5

SUBELEMENT #

30101

PROBLEMS�ISSUE ZDENTZF.ICATEON

TITLE
TRAINING MEI HODS

ISSUE # ', ISSUE TITLE ',REQUIREMENT(S)

==========.-:l------------------------------------------............................................... :---------------.......................
3010101 ',DEPTH OF SYSTEM FUNCTI_]N TRAINING I-O1

[Technologi,::<_l advancem_.-_nt<; in the -_pa<.e l
I t_:,tat:ion will require t.hat, new ,:teuj,:.ion.!.._ ',

I be made relative to the level ,-,f system ',
/function conceptual know.led,_e needed by I

',the cr_:mJ in order to support the main-. I
',ter_anc:e & operation,_; of the sp_::t(.e ',
',star J.on. I

',
3010102 ',SELF-MANAGED TRAINING 1-04

I Advances in trainin_a t.er_:hr_iogy _uc:h as.: l

linL-e].l.igent comput.er-ai.d .inst.ructJon ',
I(ICAI) and ir_telli!_ent tutors May ',

Iprovide a fedsible training metho,J al- l

Iternative fe___sibility study is n,:eeded, l

',

3010103 ION-ORBIT OJT TRAINING COST & BENEFITS 1-05

',The cost & effectiveness oF t.tainin,..1 on-',
forbit could be influenced by several I

', facto_:.., e.g. , automated l:.t _.:t./nincl costs I
I(ICAI), the cost. o[ [[_e timte aw_il_ble ',

I for training, the cosI:, of" human super- l
',vi._::J.on & eva.].u,._tiorl. ',





FORMAT 5

SUBELEMENT #

o U ]. 13 ,.:.

ISSJE #

3 0 1.O 2 01

PROBLEMS/Ic,,:,UE IDENTIFICATIOI'A

T I TL__EE

TRAIN]IqG DEEV1 .,E,:,ANI)MEDIA

SIMLJl_.A[ION FIDE:L.ITY FOR A[..L. TRAINING 1-01,-02,-0:3

Reduce,::] fide], i.ty sJ.mu]._:ition .[mpi_c:: t:.-, I

C:ost:, [t i:!tJ rl.i. rl_J ql..IL-I], j '[':y ,j i [:._E_Y "1:'1:)i' i[i;!!11"11::((:_ In

ql..la.1 i I:y. Tc_ _!_IPlC_Y'I:)i!_IcH t-hl.-P t:)P I::)_P'i_llll _Ji.._d:l.[ I) [: I

reduced t.raJ r, ir,,_ ,:::,::,,:::.t,:,,,_:,,:,t,.dy i.::. I

1E_ve]_:_; of ,:!-i:J.flH..t]._tt:ir,rn In V_tJkH.IE.; i_t_E.H_-tE; 01-:I

t.r _iru il-t!._]. .'-; L-udy mLt::_,L a-_:_:-:{.-_,:.:, t:echr_olu_-]V l

c:,!:tpal::,iJitie.::.: & fea:i:_J.i::,J. JJty of liiE_eigJ, rH:! I

d_:÷term_ned m._n.i.mal levels of l

Be t f'o t I1ii:11"11-: E_. I





FORMAT 5

SUBELEMENT #

30103

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TRAINING LOCATION

ISSUE _ I ISSUE TITLE IREI_IUIREMENT(S)

3010301 [NON-CRITICAL TASK TRAINING ON-ORBIT ',-02

',The ei:ficacy and efficiency of what, to I
',t.rain on-orbit is an issue which mLtt:=:t., bel

Iret:f-.ol.ved t.hrough a cost-benefit analysis _,
lafte:_ de.-,.i<..In<:oncep-ts ate Firm and a f

',ta:.:..kanalysis is complel.e. I

,, ,,

', I

', I

,, ,,





FORMAT 5

SUBELEMENT #

3[} 104

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TRAINING LEVEL (AMOUNT)

.OF POOR QU_L=TY

ISSUE 31: I

3010401

3010402

31_.110403

ISSUE TITLE I REQUIREMENT (S)

I TRAIIqING PERFORMANCE CRITERIA 1-02

',The e£1-icienl: operation of a Space ',
IStal.ion requires a reduction .in the ',

Icurrenl: .level of tra.irlin!# for shuttle. I
',How_.:._ver, severe reduction J.n t.ra.i.nJ.n!:] I
lcould seriously impact both the -:.,af_::-t-y I
land efficien_..:y of Space Stat..i.on I

',op_:{_r_t:ion. The determination off the I
',leve.]. of performance to be trair,ed i,z.: I
Icritical. I

l I
I CRITICAL TASK CROSS-TRAINING 1-03

IA tas.;_" arialys.i._, w.i.l.[ determine the I

',critical tasks for whfch cross training I
',should be provided. The kind and amount',
',or cross-training must. be determined )
',wJth±n the cont.ext, o1: both the safe _._nc! I
Ilefl:i_-:ierl[ operation o[: the Space St atJonl

I I
ION-ORBIT REFRESHER TRAINING 1-04

',The type & effectiveness of on-board I
Irefresher tra.i.rl.ing that car, be provided I

',will depend to some extent, on available I

I technologies and time. At a inirlimLtm, ',
I procedures which can be pratt:iced on-.- ',
Iboard will be developed. I





FORMAT5

SUBELEMENT #

30105

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TRAINING FOR ORGANIZATIONAL EFFEC]'IVENESS

iSSUE # ', ISSUE TITLE IREQUIREMENI(S)

3010501 ',SMALL GROUP SYSTEM 1-01,-02

',Ar, umbrella psychological training p_o- ',
Igram w.i..l..]. _.::,e developed to cover .i.n- ',
',dividua]. and group trainJ.ng, ground ,.tnd ',

',(.:r_:-,w j.r)[.eraut, ior| and jn(.:orp()r_ttirto in- I
'_ [ern_iL.i(._na.[ c_et,J considerat::Jon:.,; c:t)n-- ',
',fli(.:£ t(,_sultion, etc. ',

,, I
I l

l l
I I





FORHAT 5

SUBELEMEN]- #

P ROB LEMS/I S.<.;I JE I DEN-I I F I CAT I ON

TITLE

IRAIIqlNG I-:OF_ F:AHII_Y SI..IPF'OI:_]

I ....':"':....UL _ : I °c.:,._,UL:: T I l' I..E I REQU I REHEI-I T ( .!' )

. c; "_ D -I g? ....:501. Ot.3(:)1 ',F:AH ] L..Y _., ... _ METHODS ', -O 1

',A r_-_r_rer_::,] program for t:rair_ it"l_i:l l:i_l'lli ]..i('P.t;:]; _j

fin deve.lop:i.r,g & maJ.r, tetir, J.r,g _;._ppr_ t l

I t--:;y,:-;tein,}/; for th_-:.,in_:_::eJ_ve,::, & ot.h,z:,r flJ._.l_lt ]

](:_E.'l*J f_:-tiiuJll ....... W.J].-[ I:)_-? I:r_.)elt.(!.,:J. _!!;LL/,::tV l

', j.t:'[.: I'l(:'l:)(:Ji'i::',:J tO dE'_Vl{'J. Op t:;Ijt::h pl. o!_}_::tlll!:-:;. _1

] Tr_:.:._.ir_J.r_:;I r-:'_ :_tlt_31]l for t31.lpl::_ :)f [. o[ i1: t ew I

l lllembf-:_t"':.; on-orb:Lt J.':g ,!:_lso rlE_l..-_dK-_.J. I

I I
- ' II

I I
I I





FORMAT 5

SUBELEMENT
50 .301.

#

PROBLEMS/ISSUE IDENTIFIC'ATI(flq

TITLE
ACCESSIBILITY

ZSSL.IE _1: ', I'.-;SUE TITLE REOLIIF<EIME_N t (:e;)

Sl-):.:;(-)11])1 I',';I.JIT[_:[) IVA COIqTINGE:IqCY OPS --06

l:[r, _:::,!_::_;_:<_of f,.t.ll or partial loss of

I p Pe+.i:,gLtP+.:+>,a S.{++:tI e<:J (::ompa r t.l,en t o P IilO<JL[ .1. E+
I ilil.,l_:[;t b£i* i_l:::{::eSSe.:'!:J fCl_' fl]<i.Lr'lt. <,-;I,Ij. 1}£:_d

',m,!_J.rlter_ar_<_:' bJ.i.].l have l]i_l,iO_ J.ml::_!_c::t or_
l,:J_-J:-,i!#Irl fo} Ill,:_.Lrl[. <:t J t_!!_t i.i!_. ._}tl..I,Jy

l J.lllp,__:t'::-. & t__._,:te.::: t.o e%tal:,lish gu.i<JeJJr,_:::.:::
I tor md£FFtair_;_d::)llJ, ty (_esJ.gn tequiteiii(:'rl l:.%

I & ii_all_t:e_r_i!_r_ce i::Ol*_C:6:.r.:)tt::.:..Al_:::;o E-.,g[i:.lE)] i:_::h
Imir_J.mum p_e::::,surlzec] _r_vironmer_L For IVA
l,+et.ir, t. +:u::tJ.vitie,+;. (::_;{.,++:++L_.I.'i'U L.':-:.':;Lte
I f_1040201 )
,,

:30 :SU 10 2 I WA L.L A C C E',3'.-;/ R E P A I R - O8
l Acc:ess must. be p_:_vid_.:_d to _].1. wet]].':::,,
[bulkl'l_ads, hatches, & s_._.tls for irlspec ....

',t:ior_ & tepair. A (Jen::,i!ar_ c:oru::epL & i,,p_c:L
I study shou] d b_a cor_dLtc:: Le,cl for eFf:J.c Jen t:
l eqLlipm_:÷r,t: _rtar_!_.]emer_L. t..h_-tt, allows rapid

,,

::;(3:; O l O:S I C R I T I I::;AL S Y S T E H D[::_:F::[ I,I I l :! OI',1 - OZl

IORLI replac::emer, ts ir_ critic:a] ":_:;ye._t:_m'_._
I shouJ.d not require_ b_y'-:;L._ill ShI,It.(JC)WI"I.

I Arlalysis/stucly J.s needed to i,:Jer_tJ, fy
I (_rld/or est._:_blish clear (:::t it.er J.a (or

I crit:ical systems.





FORMAT 5

SUBELEMENT #

30304

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TESTAB IL ITY/DIAGNOSTICS

ISSUE # ', ISSUE TITLE IREQUIREMENT(S)

_---- Z_ _ _ _ _ _-- _ Ii Z _ _ _ _ _ _ _ _ _ _ _-- _ -- -" --- _ _ _ _ _ _ _--" _ _ __-- _ _--- Z _ _ _ /Z _.-" --__ Ii -'------ -'--'-- "- ""__ .................

3030401 IRADIATION-DAMAGED PARTS REPLACEMENT ',-iO

IWhat level of _..:irc:uit modelin_:_ complex- ',

lit.y _,I,ouJ.d be done 1.o plan for & as:!.i_;t ',

Ion-board repair/replacement oF
Idamaqed electror, Jcs'? SLudy should

',develop damage predlctlor_ model.

,,

,,

I

I

I





FORMAT5

SUBELEMENT #

SOS05

PROBLEMS/ISSUE IDENTIFICATION

TITLE

ORU DEF: INI TI ON/CONF:I GURAT ION

ISSUE # I ISSUE IlTLE ',REQUIREP1EI47(S)

SOS050! [CUSTOMER ORU DESIGN STDS ',-05

IEst..ab].ish ORU design standards for the I
IcusLom(:-,r ac_..um,iodation module to reduce I
[rep,_.ir times & speciali, zed equip. & I

',et÷:.[.ablish commonality & safety ptecau- I
',t..ionL. <_!41,:_insL ORU expe_imont ,:.:ont.en[.... I

',
30<7..0502 ILEVEL OF ORU I-':'/_2

I Study to clefin_:._ the ].ew_l in t.l_-..:, equip- ',
Ifner,t con Figuration as a replaceable I

Iur,it (ORLI). (Ir, electronics the prJr, ted [
',circuiL boa_d, drJve_._.:, equipment desigln, [

ll[laJ.ntenance repair ]eve_]., support equip-',
I merl L., etc.). I

', ,





FORMAT S

SUBELEMENT

I SSL!E #

3050601

PROBLEMS/ISSUE IDENTIFICATION

TITLE

blAINTA[NAB ILITY AIDS

I ISSUE T I_ L..E _,REQUI RENENT (S)

I MAIN[ENANCE WORKSTATION 1-07,-08.,'
',Analyze t.h_::_ [unct.ional cap,,tbilJgies, ',

l].ocatJ.on, required equipment, equipment ',
',conFi.guta£ion and scope of r_:_paJ_ in- I

Itended for [.he maJnt, repair st.ation. ',
IWi ].1 d_--,I,:,rmJne d_esigrl _::_i I;F,p ia 1:o_ t:;i z,.;' ',

',cunfigu_,:tLion_ ronta.inme'nt/cor_tumi.nc_l..Jonl
',c.c, nt._u,.l, hedt- protection, acco,::::,z., I
',locatiun, etc. Trade txtudy aJ._;o needed I
I t.o d_::_[ermin_.-_ number ot sL.aLions, re: I
',EVA equJpm,.¢nt ma.inl:.enance support. ',





FORMAT 5

SUBELEMENT #

30401

PROBLEMS/ISSUE IDENTIFICATION

TITLE

MAINTENANCE CONCEPT

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

304.010]. IMAINTENANCE WITHOUT SHUTDOWN 1-04

lit should be pot:_sible to perform I
'lrriaintenanct_ un _system component.i:: t,J/o ',
Ii_.reL,j inadvertently or by design shuttingl

',down the _,Jhole _::...y,::..tem. Study needed t_J I
ldevelop c:_,iteri_-_ & dL-..-sJqr_ iiHp,.:tct, l
l l

IALSO SEE I:-;SUE :5l):]#,1.)101 l
I I
I I

I I
I I





FORMAT5

SUBELEMENT#
:1;O,_107

PROBLEMS/ISSUE IDENTIFICATION

TITLE
CUSTOMER TECHNICAL DOCUMENTATION

ISSUE tl I ISSUE TITLE IREQUIREMENT(S)

304070]. ICUSTOMER TECH DOCUMENTATION REQUIREMENTSI-03

'_Requ.£rement.g fo_ im;i.tntenance, operationsl
'_& servicing of customer pay].oadt::, ne{:-,d tol

',be d_.,,¢J.ned regarding astronaut:, available',
',t.i. me,, safety, mu.:i.r_l..er_ance ptacl, ic:es, ',
let.c, l





FORMATS

SUBELEMENT#
15050]

PROBLEMS/ISSUE IDENTIFICATION

TITLE

FUNCTIONAL/LIMITATION

ISSUE _ I ISSUE TITLE IREE!UIREMEN1(S)

3050101 ISUPPORT E!;IUIPMENT REDUNDANCY 1-02

IRedundancy & "backup" tools/support I
lequipment are desired per SkyJab ex- ',
',pe_ience. St.udy is needed to dew=,].c,p ',
Iguidelir, e [o_ extent & ar{:_:}: of tedun- ',
Id,:_ncy a::_, w(-:_].] as for backup need:.{.. ',
,, ,,

: ',
i

', l

I





FORMAT 5

SUBELEMENT #

;5L_b@2

PROBLEMS/ISSUE IDENTIFICATION

TITLE

COMMONALITY/STANDARDIZATION

ISSUE # I ISSUE TITLE IREQUIREMENT(',!;)

============================================================ ........................

.50S0201 ',SUPPORT EQUIPMENT DESIGN '..-;TAIqDARI[)S ',-04

IStudy of maJ.ntenance act. ivit.ies/tasks & I
',work.i.n!:_ environment is needed to evolve ',

lsupport equLpment (tools & handling I
;_;tee, r) de::_:;igr, criteria. '.;k,/lab experiencel
IindfcaLes of[-L:he-shelf detz:igns are I
',qer, erai.[Jy accept.able, bu£ SS specific: ',
[criL-.erJa for selection among available I

',v,_rieties (at. leas[.) is needed, in ',
',support of commonality object.ives. ',
',

,, ,,





FORMAT 5

SUBELEMENT #

30504

PROBLEMS/ISSUE IDENTIFICATION

TITLE

LOCATION

ISSUE # I ISSLIE TITLE IREQUIREMENI(S)

3050401 IGROUPING OF ON-BOARD TOOLS 1-01

',Dt.T+finitior, o1 t.he tool,:_ to be carried I

labo_rd [:.he Space Stat.ior_, and the mo.:.::..t l

lapproprJ+:_te ]ocat.J.on l:_:)r t:.hem, arF, TBD. ',
_,Arla.lyses should be per{orm{-._d l:r_ deter- ',
'_mine best lou_.-ttJ+ur_('.::.) & cons.id_.+_ other I

Ifat:::tors such as act::essibilJ, ty, compot:.:_i- ',

',t.zon, arP-angem-_nt & potent.ia], ul:iZ._l+.y. ',
,, ',
I "
l "
,, ',





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATI,Z_N

SUBELEMENT #

30(-,01 DUTY CYCLES

TITLE

ISSUE # ', ISSUE IIILE IREQUIREMEN](S)

30__:,0]0i ',IVA/EVA TASKS AND LEARNING CURVE _-01

IDetermine time lines and learning I

Icurves for different types of .-.._pac:e I
loperation_:_l t_sks with differ_nt t:yp_:_t_ I
',of equipment in the IVA and EVA modes. I
,, ,,

30<.,0.102 ',SHIFT OPTIONS ', -- O'i:_
IDe[.e. rmir_e shift: options. (This are;:t is ',

',crucial for organization). ',

30d:,0103 IMISSION LENGTH REQUIREMENT I--]')

IWhat. is t.he maximum len{_th desirab.le ',
Iregarding cont_.iderat.ions for physio- ',

',logical, psychological, system factors. ',
',

30_,0104 ',VARIED CREW SCHEDULE MODELS :-2#_",

',bel..ermine various schedule models for ',

lopt.imal crew effectiveness over mission ',

Idurations. ',

,, ,,
3000105 flASK PERFORMANCE ANALYSIS 1-27

IDetermine per[or mantes relative to dif- I

',ferertt. types and sequences ot tasks, ',
',breaks, etc. Establish acceptable I
',performance rate windows and develop I

Istandards for task scheduling in terms I

',of sequences and length. I
',

5000]06 IREC/LEISURE TIME REQUIREMENTS I-2:-:
IDetermine the amount of time needed for ',

lexercise, rest: and rec:reatior_ time to I
Imaintain proper health, motiw.,t.ion and I
lalertnez;s for different, types of people I

lover different, mission length:.4. I
I I

:.;060107 I PRODUCTIVITY FAC fORS 1-29

IWhat social and psychological factor':{ I

late related to cret,J productivity re- I
llative to different: scheduling pat.terns:, I

306010_i::

30d,O I 0':_;

land in term_s of different mission I

Irequirements, c_ew skill mix, task I

lpatt.ern and mix and mis.:._;ion ler, gt.h. I
',
',REST BREAK REQUIREMENTS ',-30
IDetermine the f_equency and length of ',

',rest. breaks as they are related to ',

IproductivJty. ',

',ON-BOARD TASK TRAINING TIME 1-32
IDetermine the amount of time for ',
Irefresher or trainin!:l prior to various::..: I



PAGE2 50601 "" PROBLEMS/ISSUES

30¢-,0110

3000111

',tasks and relative to the frequency of! :

ltask per formance.

ITRAINING TIME EFFECTIVENESS I-3.>"

I Det.ermine most time-effective trdir, ir,g I
I me t hind:.. ',

',

',SHIFT EFFECTS ON PERFORMANCE 1-34
',Det.ermine the effects of" t.h_ use of ',

:shifts and nun-shift schedules on alert-I

Iness, fatigue, and error rates. (Thi_, l
lirncludes circadian ir,terferer, ce a,_ well :

le.LS lO':.,S of sleep due to th_:_ activJlie_:-. :
luf aw,:_ke Lt_.¢w member>. I

O_Gi!._Ai, /--.",.:.'" ""
OF POOR Q,,;_UT_



FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
30_-,02 JOB ROTATION

ISSUE # I ISSUE TITLE :REQUIREMENT(S)

30_i,0201 :IMPORT./ESSENT. SKILLS FOR JOB ROTATION 1-07,-08

',Determine important:, b,.ll, not e,:-;s_imt.ial, I

',and essentJ.al crew ski]is and training I
',requJ.rements t.hat, all crew members I
I should have. ',

30c,0202 ',-[RAINING METHODS FOR JOB ROTATION ',-0':_

Ibevelop training methods that will I
If,:_cilit.at.e crew skill levels and maint.- I

lenan(:::(-:-_ to facilitate job rot.atJ.on. I

5000203 IMENIAL IASKS DISTRIBUTION l-lO

IDeve]op met.hods for crews t..o assign I

Imenial [.asks during flighL. Prepare I

Itraining met.hods to enhance ll,ethods for I
Itask dist.ribut.iion whic.h will facilit.ai::e',

It.he group dyn,-uldc:s of eac:h crew and leadl
It:o less problems. I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

30e,03 SCHEDULING METHODS

ISSUE # I ISSUE TITLE I REQUIREMEI,tT(S)
•.................................. I ----------------------------------- -----.............................................................. I = = = = = -.--= = .--= "--:--." "-'-

30d,0301 I FACTORS FOR WORK SCHEDULING 1-07,-10,12,

IDetermJ.ne what. cat.egories and specifJ.c I-1#:,,-21,-25,
I [ac:t.ort:÷:, should [:,e incorporated it, sche- [,.:;0601-02,-[17,

[du]i.ng crew acLJ.vit.ie.'.-:;. Consider crew l -1:3
l.imp_:tct:_..; diwPr:_,ificd[ion need:_-.:: phy::.io., l
l logic:::,tl arid _.:.,i:te_3s factors: coveraqe _..,J: l

l shoppJng lJ_:;t (misc. odd l[i.,:l tl-.:t, ) t_o _ k i l
l Also asse.:;:_ how to incorporate glob_:_l l

l p].arlnirlg needs at t.he t..a-:.k level. As:-:.:_:.,ssl
',duLy time::-::for payload & housekeeping I

',operatior,s. Determine ::_,Je_:_p period-:::, ',
l including pre/post sl_.:._ep operation:.-:,. I
',Assess workload dJ.strJ._.,utJ.on crJ. teria ',
',across on-orbit dijration, l

', I
3060302 IDEVELOP EXPERT SCHEDULING SYST. REQMTS. 1-02,-il,-15,

IDevelop requirements for a user friendlyl-15,-17,-19,
lexp_-.er L system [:or sch_du.].ing c:rew actJ.v-l-22
',ities. Consider experience feedback andl

l learnJ.ng: programming techniqut....-L+;: groundl

Ivs ,:,l.at:.ion scheduling management t(Jles; I
I protocols for ground input and access: I
',user t-ime and impact on operat.J.ons. I
lAssess availabi..lity c)f expHrt system l
lwit.h determined requirements. I

,, ,,
3060303 IPRE-MISSION PLANNING CREW INVOLVEMENT 1-06

lDetermine t-he methods and systems for Ii

I,lnvolving crews in pre-mission plar,nirl£_. I

ICorisider experience: experience/skill l

',input.: morale and task committment: and ',

lint-efface with scheduling system. I

30,/,0304 IGROUND SUPPORT FOR LONG-RANGE PLANNING 1-01.-02

',Aspects of grour, d s;upport affect each ofl

',t.he work package..--.,. To as-Cure a Fully Ii
I comprehensive and integrated ground I

l_.upport./operat.ion:::.; funct.ional capa- l

',biJ. Jty, it. wJ.].l be necessary to ',
l esLablish a strong and knowledgeable ',

I coordinat.ion agency having oversight of l
lcont.raci:.or activities in each t.echnlcal I
l area and directive authority to maJ.ni.ain:

',compatibil:ity among the ind.i.vidual l
I appr o___ches. Composi t.ion and represen- I
I tat.ion within t.he agency are TBD, but:. I

lest.ablJ.shment at. Level B is recommended. ',
IAn immediate object.ive of [.he agency ',

',would be t.o undertake the long---.rar_ge ',
I planning noted in Requirement 21406-01 I
land establish basic ground ru]es arid l



PAGE 2 30603 - PROBLEMS/ISSUE::;

IguJdelines to be followed by all _"

_elements. involved in ground support I

',act.JvJ. ties. The agency and its JnJ. tJal ',
loutput. (sugqest._d above) should be in I

Ibe.i.nq by S[:,R (8_!,/09/<11). I



FORtIAT 5

SUBELEMENT #

Z;O :30:I

PROBLEHS/ISSUE IDEIqTIFICATZOIq

TITLE
I) R13A 1"41ZA T I 0 N A L S T RU C T U R E

30:30102

I'SSUE fl: I I'.-;SUE TITLF: I REFIUIF,'E-:ME:NI (S)

SOL',O 1.01 I 0 RGAN ]: ZA T I d)NAL ST RI.iC-FU RE I - i:9

ID_.i.,li_:_rlnJ.n_:_pFi.nc:lp].es lh::,rthe developmer_t ',

I ol: F] J.gl'l [ arid _.]r ol.lrl_:t orgariizal.J orl,!!l] I
I _:;t r uc: t.,..i r e_:::. I

I D_:-'t..E_nlJ n_:_ t:,_.:.':.::.L _:)t !_li_r_J.z,::_I..J.orl,!!l]. ,:gy::i..:tE:,fll>:: |._, I --":_#.J.
I i-i:.ll: £ ]. J Li!] [:E_ op_-_rl i]]rlcJ c .1.(19_!ir c:l:)[lllnu[i .J.c:i]l L J.C)l'l I

I L_et.w_..,_.-_r_!:.]_our,d e_r,d c)r_-.orbi L c:r t.:.?_.J_:£:. [
I D_eLet mJ.r_e or !:_:_r_lz_:_ L.[on,:_]_ ilte L.hc)d:.:_ Tot I .-'2 _

I F ;-LC:.i..:[ J t a t. J.I"1g C:r e w i] u t. c)rt ollly. I
I b_t.er min{e Illethod i_lll(J pC_I JC:V for insut 1rig I ---24

I supPor L in nollllrt_l and elllevgertc:y L_.[LLIC_-- I

',t.J.t)rls. rhere should b_.:._provislor, s for ',
I t.he eiTiergerlc:e oF lrlfortlti:_.[ org_:_n:[z_:_t.£or_i::_].l
',struc:tures _,_hich _i.[1 be supportive of: ',
I the formal st:ruc:t-.ur _:_.. I

lDeterlnir,e a c:]ear defJnltLlon oF l
I elneFgerlc:y tgj. Li..u:lt._orl c:l"laJ.rl OF Comln_Lrld [:OV l

Iboth qround ,_rl(:J OFt-orbit crews. I
I I
I CREN CAREETF,' OPTIONS I--19

IDetermir_e career paLh for ?Jp,3CE_ SLaL±on I

[:)=7:C)1 C]:5

',persor,rlel and Lhe me Lhod.= by l,_l-iic:l-i I
I fligl-,t: exper.[erlc:e _1.[1 be rel_-_Led to I
I c:areers I
I I

IP. I. ROLE 1-25
IDc, L:_.:_i.nlir_:_ the role ar, d method c)f I

I irlvolverlierlt of eat t:h.-basecJ pr J.rlc: ir:),g]. I

linvest.z!:lator.:.:i, in flighL experiment I
I dec:J.siorls. I





FORMAT 5

SUBELEMENT #

30802

PROBLEMS/ISSUE IDENTIFICATION

TITLE

METHODS TO ENHANCE COMPATIBILITY

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

30E',0201 ',METHODS TO ENHANCE CREW TEAMWORK ',-06

]Determine e:,y:stem,:_ to :--,elect, identify I

land fo::-:,t.er compatibility among crew I
Imembers and with ground crews. Researchl
',and determine what compatible trait'::, [

fare, el-fect, etc. Determine tl',e best ',
Imethods _:_nd process for selection for a I

',lon!_ m./ssi.on in a confined and isolat:ed ',

',environment.. Develop a crit.eri_/1 and ',

l.-,elec t.Jon and assignment protests which ',
',determines crews who liit_.et . tl'ie required ',
Iskills, experience, health, educat.:iorl, ',

',knowledge, compatibiJ. Jty factor s and l
',teamwork. (Non-obLrus Lve). [
', ,,

30E:0202 IDECISION MAKING TECHNIQUES ',-Ol
IDet:ermine an appropridte model for ',

Imanagement, decision making, conflicts. ',
,, ,,

308020:!; ICREW FEEDBACK I-].1

IDet.ermine and develop a process accept- I
fable to crews to collect feedback on
',whJ.ch types of" systems and training ',

',programs are mo::,t eff{-._ct.ive in flight. I
IDet.ermir,e the best feedb_ck method to I

lidentify the most effective selection I
Icriteria and methods. I
I I

3080204 IAIR-TO-GROUND PROBLEM RESOLUTION I-0].

IDevelop a .system to provide flight crewsl

Iwit.h management, and conflict:, re_:.olution I
I support. I

3080205 ',CREW PARTICIPATION IN ORG. DEVELOPMENT 1-06,-11

',Determine the degree to which crews ',
Ishould participate in the development ofl
',the organizational structure to be u'::.:.ed ',

',on their flights. ',
,, ,,





FORMAT5

SUBELEMENT#
3080S

PROBLEMS/ISSUE IDENTIFICATION

TITLE
CREW SELECTION

ISSUE _t I ISSUE TITLE IREQUIREMENT(S)

308030] ICREW TEAMWORK EFFECTIVENESS I-O3

_Det:erlnine _he best method..::, fo_ ob....--._._rv.]na;
',crew effecL.i.vely t.o insure c_ew compat, i-',

lbil.i, ty. ',





FORMATS

SUBELEMENT#
30'F_O1 AUTONOMY

PROBLEMS/ISSUEIDENTIFICATION

TITLE

ISSUE # I ISSUE TITLE ',REQUIREMENT(S)

3090101 IAUTONOMY ]ECH SELECTION/TIME PHASING 1-01

',Select.Lot, of tec:hr, ologies to be impl__- ',
lmented to accomplish autonomy. Define I
lL:ime pha:._;J.ng For £mpJementat.Jon of I

lautor,omy t.echnologie.-:... D_:_fir,e the I
',degree ut: autonomy to be dchieved ',
I ( .i.ni t.ial ].y, gt owt.h) . I
',

30'::_0102 ION-ORBIT VS. GROUND TASK ASSIGNMENT ',-05a,30603-02

IE':stabli:{.h time pha,:_;in!_ oF Space Stat. ior_ ',

It.asks. ',

I
30'_O.103 ION-ORBIT VS GRD OFF-NOMINAL ACT PROTOCOLI-O6b

IProtocols for dealing wit.h off-nominul. ]

I ac:t ivities. I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

40102 WORK STATION GENERAL REQUIREMENTS

ISSUE # ] ISSUE TITLE IREQUIREMENT(S)

Z-" _ _ :: _ _-" _ _- _ :2 _ _ _ _ _-:-- 7_- _ _i; _ _. _ _- _ _ _-" _. _. _. _ _ _. _ _ _ _ _ _ _ _ _ Z _ _ _ I ------ -- °- -- ---- ------ -- '- "-.....................

4010201 ]WORKSTATION DESIGN GUIDELINES l-Olg,-O2_-_.-O:/'b

]Design general guideline.s for Spac:e 1-02c:,-03a-,..

I Star. ior_ work_-;t ation. I -04a-e

I I
40i0202 ITASK VERIFICATION AT WORKSTATIONS 12.1801.-02c

]The use of concept, of .independent obser--]
Ivation to verify the correctn_._>.s of ',
]completion of procedure, s runs counter ',

Ito such assumpt.iorls as "operation from ',
la single eye reference point." which £:.< I
]dJ.scussed .in Element 40].. A study musl: ',

Ibe completed of the advantages of _._n- ',
',abling an independent: observation of the',

Iperformance of critical procedures ',
',a!_ainst the weight, volume, or other I
Icon figuration impacts caused on work- I

',statior_ design requirement-s. The ',
',results of the study will determine l
lwhet.her the concept o[ independent. I

',ob.:{:ervatior, is vLab].e, or whet.her equip-I
Iment designs and procedure development. ',
Ishou.ld be uriented toward reliance on I

]the operator for assuring corr_:.,ctnes>, ofl

Iprocedur al sequences. I





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

40104 PORTABLE WORKSTATION

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

40.11040] ',PORTABLE WORKSTATION CONFIGURATION ',-07

IDet.ermine quantity and con f.i.gu.ration of I

',the port.able workstation. Include I

Istowage and mechanical/electrical/ ',
Idata mdnagement system Jnt.erf,:u..:es. I





GROUP S ISSUES

The Issues in this Group are marked "Preliminary". As noted in the

Subelements List, Issues (and Requirements) were not prepared for all
identified IVA/EVA Interface Elements. Full coordination with the Advanced

EVA Systems studies (on RFP 9BE2-72-4-37P):_, which would provide significant

contributions to this section, was not accomplished. The enclosed Issues,

therefore, represent an incomplete and preliminary version of identified study
needs only.

_Studies awarded to: Grumman Aerospace Corporation
Boeing Aerospace Company

McDonnell Douglas Technical Services Company, Inc.





FORMAT 5

SUBELEMENT #

50101

PROBLEMS/ISSUE IDENTIFICATION

TITLE

SYSTEMS

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

501010]. IRESIZING VOLUME 1-04
IThe definition of the volume required I

:to resJze an EMU on-orbit & the equip- ',
',ment to :support this activity needs to I
', be .z.t:.udJ ed. ',
, ',

50101.02 ',EQUIPMENT A]RLOCK LOCAIION ',-07

I The optimum ].ocation and size of the I
',s.c:ientific aJrloc:kt:, needs to be ,:-:tudied. l

:A,_sessment of the types of equipment & I
',locat.Jr_r, or, the ,-::t-.atJor_ need t.o be ',

I considered, l

PRELIMINARY





FORMAT 5

SUBELEMENT #

50103

PROBLEMS/ISSUE IDENTIFICATION

TITLE
HYBERBARIC

ISSUE # I ISSUE TITLE IREQUIREMENTiS)

5010301 IWASTE MANAGEMENT, HYPERBARIC 1-03

IThe accumulation of wastes & the dura- I

',tion of the c:rewmembers s.tay in the l

lhyperbaric: facility needs t.o be studied I

Ito det.ermine wa.T:t:e handling requirementsl
,, ,,

5010302 ',HYPERBARIC COMMUNICATION SYSTEM 1-05

',The needs for an audio-visual communica-',

Ition system for the Hyperbaric: chamber I

l'should be studied. Evaluate downlink/up-I

llink with ground personnel and communi- I

',cation with Space Station crew, with

lspecial consideration to the HMF. Study l
Iwill provide specific requirements. I

PREUMINARY





FORMAT 5

SUBELEMENT #

50104

PROBLEMS/ISSUE IDENTIFICATION

TITLE

EVA SUPPORT

ISSUE ]_ I ISSLIE TITLE IREOUIREMENI (S)

............ :--------------------------------------_.......................................... -- :--__--__---__--__=--__= :

5,010401 ISUIT REPAIR LOCATION I-ii

:The location of the EMU suit repairs

',needs to be determined t:o ensure I

Ithe types of equipment and work volumes I

[needed to support these tasks. ',
', I

5010402 IEQUIPMENT AIRLOCK LOCATION 1-14

',The optimum loc:at.ior_ & dimensions of the',

lequJpmer, t airlock t.o accommodate the I

ltrar, sfer of the different types of EVA l

',equipment & ORU's on-orbit riffled.,:-,t.o be I

]studied.

I ',

5010403 IDISPLAY/STATUS CONTROL [-17

IEach airlock hatch will have the capa- I

',bility of displaying the c:urrent air- l
l].ock configuration & allow control I
',from either side of a hatch. Optimum ',

Idisplay/light.ing techniques & EMU I
loperation need to be studied. Require- I
Iments for safe int.erlock control of I

lhatch locks must be developed, l

5010404 IPRESSURE CONTROLS 1-18

IThe pressur ization/depressur i zat.iorl ',
Icont.rol'z; on the airlock should be con- I
Itrolled by a single EMLJ suited hand. l

IDes_ign requirements must be developed, I

',c:orssiderir, g control & viewing ,'
I constraJ.nt.s. ',

5010485 IAIRLOCK SOUND LEVELS 1-32

IPredict.ed and upper ]imit criteria I

[sound levels of the airlock during I
Ipressurizat.ion/depressurization need to I
Ibe determined. I

PRELIMINARY





FORMAT 5

SUBELEMENT #
50401

PROBLEMS/ISSUE IDENTIFICATION

TITLE
STOWAGE (Z)F EMU EQUIPMENT

IS:-;UE # l ISSUE TITLE ]REQUIREMENT(S)
............. I ................................................. I ................

............ I ............................................. I .................

5040101 IEMU STOWAGE REQUIREMENTS 1-07

I St.udy is needed to assess requLrements I
I for loc:.:_tJor_s arid met:hods of EMU I

Istowage. EMU drying & c:lear_._ng, access, I
l_-:ervJ.c:i.r_g requJ, rement.s, and re,:;J, zlng I
I for dorH",Jl-Jg must be c:on_z./dered. I

PRELIMINARY





FORMAT 5

SUBELEMENT #

50402

PROBLEMS/ISSUE IDENTIFICATION

T__ITLE
EEU EQUIPMENT

ISSUE # I ISSUE TITLE IREQUIREMENT(S)

5040201 IEEU EQUIPMENT STOWAGE 1-08

IDet:ermine location ar, d method of EEU
',equ.ipment. stowage. Also determine the

Imethod of accessing the EEU outside the I

',airlock. Cons:,ider pre/pos_t u_;e opera- ',
Itional check out requirements, ;LFI,J I

I met.eor i t.e/debr J E, prot.ec t.Jon. I

PRELIMINARY





FORMAT 5

SUBELEMENT
5(]403

PROBLEMS/ISSUE IDENTIFICATION

TITLE

RESTRAINTS/TETHERS/EVA TOOLS

]SSUF # I TSSUE TITI.E IREQU]RFMFNT(S)

5040301 ]STOWAGE OF EVA RESTRAINTS�TETHERS�TOOLS 1-04
',Determine locations, volume require- I
Iment:s, layout:, access-: design, and I
',ident.ificat.ion of stowage compartment.:::;. I

PRELIMINARY





F:C)RMAT 5

SUBELEMENT #

S0404

PROBLEMS/ISSIJE IDENTIFICATION

TITL._

EMLJ/EEU SERVICING &. CHECKOUT EQPT. STORAGE

I5',_UE # I 15SUE TIILE IREQUIREMENT (S)

............ I ............................................. II .......

50404 0 .I ISTOWAGE [7)F EMU/EEU SERVICING EQLIIPMENT 1-04

IDetermLr, e loc:atior,:_, vol.umes, layout:, I

Ide,_:_:,ign, ac:c:e,z_,:_ and ident..i,fic:at.ion of I

IEMLJ/EEU equ.ipmt-_nt. & stot-age cor,t:,_aJrler:._. I
,, ',
I ',
,, ',

PRELIMINARY





F(]RMAT 5

SUBELEMENT #

,:_1._)4 (_),._

PRc]BLEMS/ISSUE IDENTIFICATION

TITLE

MAINTENANCE 8, REPI_ACEMENT PARTS

5040J01 _STOWAGE OF EVA SPARES Tc-_OLS 1-04

I Determir, e locations, volumes, desJ.gr,
liderltificat.Jorl, and restraJr, t.s for I

Ist.owage compart.mer0t.s which contain spare',

Ipartr. arid maiv-lt.#.-_r,_rlc:e t:oo]s for EVA ',

',suppor t.. ',

PRELIMINARY





FORMAT S

SUBELEMENT #

50406

PROBLEMS/ISSUE IDENTIFICATION

TITLE

PAYLOAD SUPPORT EQUIPMENT STOWAGE

ISSUE # I ISSUE TITLE IREQUIREMENI(S)

5040601 :STOWAGE OF PAYLOAD SUPPORT EQUIPMENT _-05

',Determine volumes, layout, design I

l,_;tar,dards, restraint_z:, & ider, t.ific:atJor_ I

',method,s for storage container___ which ',
',wi].] house payload :-;upport equipment.

PR[LIMINARY





FORMAT 5

SUBELEMENT #
50407

PROBLEMS/ISSUE IDENTIFICATION

TITLE

GROWJH

]SStlE _ I :!rssLIE TITLE IREAt!IREMFNT(S)

5040701 IGROWTH OF EVA SUPPORT STOWAGE 1-01

',Asse_-_ volume requirement_s for growth ',

',vs. Space Station volume c:or_tra.int.s; ',

Idetermine best method of expand.tng I
l.init.ial stowage compartments. I

I ',
I I
I ',

PRELIMINARY





FORMAT 5

SUBELEMENT #

50601

PROBLEMS/ISSUE IDENTIFICATION

TITLE

IN-SUIT BODY WASTE MANAGEMENT

ISSUE # I ISSUE TITLE IREQUIREMEN](S)

5060101 ',IN-SUIT URINE COLLECTION REQUIREMENTS 1-05

IDevelop criteria for mobility and tom- I

',fort.; evaluate preventive c:ont.amir, atior, I
Imeasures aga.in_t, crewmembers health l

:risk:_=,; into breathing environment, l

Idermal irrJtatJ on and chafing; and l
lacceptance of crew to inst.al]at:ior,, I
lu,sage and handling of the urine I
I c:o].].ec:tJ on devJ ce. I
l I

50_::,r]Io2 IEMU WASTE HANDLING SYSTEM 1-03

',Requirements for EMU waste handling I
Ishou]d be based on design cor, cept l

lstiudies to evolve system crJt.erJ.a and l

',requirements for handling & transferring',
lwast.e to Space Station waste handling I
Isystem, l
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Fr)RMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

-" _ .-,IJIT HYGIENE•5 L)_:,L],._ '_

I'.]SLIE # I ]ISSUE TITLE I REglUIREME[N[('.-;)
............. ! ............................................. I .................
............ I ............................................. I ................

506020.1 IS(lIT HYGIENE CI_EANING REQUIREMENTS 1-04

IDevelop ptocedures for suit hygiene to I

Iminimize crew ir,volvement, effort and
I t.ime. Design requirementt_ for a method ',

',o'( .-:.uit: st:eri]izatior,, bJocJda] wJpe,
IUV c.)r IR. _

', ',
50_,(3202 I SUIT HYG:IENE EQUIPMENT REt:IUIRED 1-04

Evaluate t.e."-;t equJpmerlt necessary for I
periodic suit checks; super sensitive :

pressure gauges, ]ear detector.,;, radia- l
tion level serlsors, and breath air l
serlsor,.--;; level of rep].acemer, t: to main- I
rain t:he suit. Develop automal:.ic: suit I

dryirlg eqLIJ preen t. l
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FORMAT 5

SUBELEMENT #

55101

PROBLEMS/ISSUE IDENTIFICATION

TITLE
GENERAL LAYOUT

5510102

ISSUE # I ISSUE ]]:7LE IREQUIREMENT(S)

55]0]0] IMAN-TENDED VOLUME AND LAYOUT 1-05,-14,-1F:

IThe interior volume and layout designs I

Imust be eva].uat_d to develop require- I

Imer, t_ which accommodate EMU-suited I

lactivitie-s_ within the enclo,-_.,d erlv_ror,- I

',ment. Signific:ant acce':-_s, visibility I

',and volume constraints must be addressedl

',and reflected to needs for lighting and I
',c:cHqtrols placements. Potential growth ',

l& reeonfiguration should be considered. I

,, ,,
IMAN-TENDED MAINTENANCE REI;)UIREMENTS ',-1'::_

IStLldy is needed to develop the mainte- I

Inance concepts and to determine the I

lequipment: & fac:i].JtJes:, required for the l

lman-tended module. Addre,s.'s pay].oad_=,, l
lfixed equipment/systems and module as I
I configured. I
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FORMAT S

SUBELEMENT #
55102

PROBLEMS/ISSUE IDENTIFICATION

TITLE

TRAFFIC FI_OW

iSSUE # ] ISSUE TITLE IREOUIREMEN[(5)

--......................... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .................

5510201 IMAN-TENDED WORKSTATION LOCATIONS 1-07

IBa':_,ed or, the defined nature & quantity ',

',of workst.atJons, requirements should be I
Ideve]oped for locations. EMLI activi- I
Itie:-;, number of crewmembers, etc., I
Ishould be considered for man-tended I
', operatiorls. I

',
,, ,,

',
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FORMAT 5

SUBELEM_NT #
55103 DECOR

PROBLEMS/ISSUE IDENTIFICATION

TITL_

ISSUE # I ISSUE TITLE IREQUIREMEN_(t:_)

5510301 I MAN-TENDED COORDINATES 1-01
IA coordinat.e location scheme should be I

ldeve]oped for station interna] and I
lext.ernal areas. The scheme should be I

',compatible with the scheme developed for ',
It.he manned IOC station. ',

', I
5510302 IMAN-TENDED EQUIPMENT LABELING 1-02

',Criteria must be developed for labeling ',

land marking of all equipment within the I
Iman-t.ended modu]e to ensure readability ',
Iby EMU-sutt.ed crew. Considerat:i.on of I
llight:ing and posit.iona] constraints I
Ishould be included, l
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FORMAT 5

SUBELEMENT #
,Jo I(.}o

PROBLEMS/ISSUE IDENTIFICATION

T__ITLE
ANTHROPOMETRY

......... <-,

(-'c" J "I,:,ot_E # I ISSUE TITL.E IREQUIREME4t(o)

o,._10,.01 IMAN-TENDED ANTHROPOMETRIC RANGE 1-01

IStudy is needed to defir, e the range of 1

I arlthropc:_metric: dimellL-:;J c:_ri_-_ apprOPr Jars-' I

I for EMU-suited operat.ions within the I
_modul.e. Movement dy(-_amics, viewJr, g & I
Iread.irlg angles/dist,_llc:es, etc., should '.
be c:onsider ed. l

I I
l I
I
I I

PRELIMINARY





FORMAT 5 PRcZIBL_EMS/ISSIJE IDENTIFICATION

SUBELEM_NT # TITLE
5510_, MODULAR ITY

ISSLIE #

5510601

5510e,02

', ISSUE TITLE ', REQIJI REMENT (1-'..)
........................................... I-----=======------

I INTERIOR VOLUME REARRANGEMENT RQMT I-O1,-O:3
l[)et.ermine requirements that define how

IEMl.l-suited crewmembers car, modJ. fy in- I

I t.erior volume arrar0gements to ad.c:om- I
Imodate revised c:onfigurations. ',

IDetermir_e equipment rack requirements l

I that. ensure flexibility t.o recor, fig,.tre ',
_in various module c:orJfiguPatiorJ::s. I
',

ISTANDARD HARDWARE AND INTERFACE RI;IMTS 1-02,-10,

',Considering EMU-suited c:rewmembers, ',-1]

tdeteP"mir_e the requiremerlts that. ,define I
lhow ir, terfac:es betiweer, primary & secorl- ',

Idary structure & bet.ween subsy:stem.3 and I
ItheJ. r attac:hment to struc:ture sha].l be I
Ist.ar_clarclized to minimize human involve- I

Iment in repair, maintenar_c:e, rec:or_figuP--I
lat.iora etc. This inc:ludes standard I
leJectr.ic:ai/c:ooJ..i.r0g/data bus interfac:es. I
IAlso inc:luded at'e determination of the l

',c:ommor, alJ. ty desigrn requirements for ',

Ifasteners, tools, latches, & packaging. I
ICorisider the st.atJ.orl growth I

I implications.

PRELIMINARY





FORMAT 5 PROBlEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55107 WINDOWS/REMOTE VIEWING

ISSUE # I ISSUE TITLE IRE@UiREMEHT(t::,'.'

551070]. IWINDOW CONFIG FOR 2 EMU-SUITED CREW VIEWI-03,-13
IDetermine the window diameter and con- I

Ifigurat:lon required to provide for I
Iviewing and maintenance act.ivitJ.et:._ I
',by 2 EMU-suit.ed 95th percentile male l
',crewmembers. Evaluate functional re- ',

',quirement for man-tended mode. ',
,, ,,

55.10702 ',WINDOW MAINTENANCE AND PROTECTT_]N RFOMTS',-]7,-I:-:

IThe degree of optical degradat.lon due I
',t.o exposure to ultra violet, x-ray ',

lrad.i.ation, met.ero.id impacting and/or ',
Icont.amination allowable and the means I

',of cleaning, maintaining, repair and/or ',
Irep].acement and testing requires I

I further study. I
I I

55.1070:3 IMAN--TENDED MODULE WINDOW SPECS 1-04,-05,
fin view of t.he man-tended mode where 1-06,-07

Icrewmember would be looking out. of the I
Iwindows while wearing an EMU helmet I

Ithat has curved surfaces, filters, ',
',coatings, et.c._ determine the ',

',window filters, shielding, haze, I
',light. transmission, surface distort.ion, I

',and parallelism specifications. ',
I

55.10704 ',WINDOW VIEWING REQUIREMENTS 1-14

ISpac::e Station viewing requires view in I
fall directions, leading to multiple I
[windows. Man-tended operations may not.

Ireqt.lire similar view; the STS may I
',supplement experiment and viewing I

Ic:apabilities. As-_essment should be I

Imade to derive window view requirements ',

',for the man-tended module. ,_

PRELIMINARY





FORMAT 5

SUBELEMENT #

551O0

PROBLEMS/ISSUE IDENTIFICATION

TITLE

STOWAGE/STORAGE

ISSUE # I ISS/IE TITLE IREQUIRFMFNT(S)
--............................ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ..............

5,5]I(-_'_01 :MAN-TENDE-D STOWAGE VOL_II.IME/LOCATION/TYPESI-IO,-ll
ISt.udy .i.s needed t.o determine types and I
Ivo]ume of stowed Jt:em:::." on the man-t.endedl

l:gt.at, ion. Stowage volume requiremPnt.s I
l_:-:hou]d be defJ, ned accordJ.ng to types andl
:locations, as well as environment.a] l
I con t.ro] criteria. ',

PRELIMINARY





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55201 INTERNAL ENVIRONMENT

ISSUE # : ISSUE TITLE :REQUIREMENT(S)

........... I _-:_-_.-___-_--_-_--_------_-_--_---_--_-_--_-_ ............ _ ...................

5520101 :PAYLOAD-CAUSED ATMOS & WATER CONTAM RQMTI-OI

lDefine the requirements, if any, for ',

',payload-caused atmo::_:phere and water I
Icontamination detection, monitoring, ',

land c:ontrol, l
I ',

PRELIMINARY
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FARMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55202 EXTERNAL ENVIRONMENT

ISSUE # : ISSUE TITLE IREQUIREMENT (S)

5520201

_,52021.]2

5520203

5520204

5520205

5520206

5520207

_MAN-TENDED RADIATION MONITORING SYSTEM 1-01

:Define the man-tended mode performance :

',requirements for radiation dose mor_it..or-:

:ir,g syst.em,s. How many, what locations, &:

Isens.itivity ranges of irlt.err, al fixed
lactive radiation sensors & the require- I
Iment,/:; for read-out and data _::torage? I

:Note that ,such area monitoring i.s I

',required by law (IOCFR203). ',

l l
IMAN-TE-NDED PERSONNEL DOSIMETRY ',-02

:Define the man-tended mode performance ',

Irequirements of persorlnel dose monitor- I

ling z_ystem. What radiation types, levels',

',needed for read-out., and what type read-:

lout and data management? Note that I

Ipersor,nel mor, itorir_g of some kind is

:required by law (IOCFR20.203) I
',

IMAN-TENDED OPTIMAL SHIELDING DISTR ',-05,-08,-0'-.-_,

IFor the EMU-suited man-tended mode, ',-10
',what is optimal distribution of radi- l

lation shielding mass? On vehicle I

:structure, in equipment, personal ',
Ishields in/on EMLI, et.c.? I

IMAN-TENDED WINDOW RADIATION PROTECTION :-03

:For the EMLl-suited man-tended mode, I
lwhat at.ter,uatior, factors are required :

lit, windows for ionizing radiation ',

lprotec:tior,? What. window materials,

:what allowable dose rates at window

lareas, cor,.--_;idertrapped particles only_ I

llnvolves allocation of dose rate I
Irequirements to activities in proximity l

:to windows, l

I l
:SHIELDED STORAGE 1-04

IHow much shielded volume, at what dose l

Irate,z:, is required'? l
',

IMAN-TENDED RADIOLOGICAL TRAINING I-0_,

lFor the mar,-t.er, ded mode, what is re-- I
lquired level of crew radiologi.cal l

Itrair, ir,g? What. curriculum, behavorial I
lobjectives,duration,evaluation methods? l

I l

:HZE PARTICLE PROTECTION FEASIBILITY - MT:-II

:For the man-tended mode, is Jt feasible I

i°prar'JSefut:jlc:],_,__-./."tToPwhart°tec:_eve.lC: sfew offr°_racHZEiona], i PR[[IMINARf



PAGE 2 55202 -- PROBLEMS/ISSUES

5520208

5520209

5520210

55:20211

5520212

55202] 3

[cell lethality? I
I I
IMAN-TENDED SOLAR FLARE RISK I-].2

lFor the man-tended mode, what. i_-.. allow- I
]able rJ.sk due to solar flare radiation?

IThis must be dec:ided, & early on, since I
]solar flare sizes are distributed I
Istat.istical. ly & risk cannot, be zero, l

lair.hough J.t can be small. Amount/nature I
lof shielding Mill depend upon the risk I
It:hat .is deemed acceptable. Acceptable I

Iprobabilit.y of radiation i.[lne_s_ syn- [
ldt"ome probability of late effects - [

le.g., cancer? l
I l
]MAN-TENDED SOLAR FLARE PROTECTION ]-12
lFor the man-tended mode, what. is best. l

Iway to protect crew from solar flare I
ldoses? Determine feas.i.bil.ity of safe ]
lhaven shielded room. l
I I
]MAN-TENDED SOLAR FLARE CONTIGENCY PLNNG [-23

IHow exten_Jve should solar flare con- l

:t.ingency planning be for man-t.ended? l
I I
]MAN-TENDED SOLAR FLARE WARNING SYSTEM ]-13

IHow extensive and reliable should solar I

lflare warning .-.__y_-;tembe for man-tended? ',
',

:MICROMETEORITE AND DEBRIS PROTECTION -MTI-15

',For the mar_-tended mode, determine I
lhow be::__t to coordinate radiat.i.on shield I

ldesign with micrometeorite and debr:i.s l
lshield design. Low-Z materials needed I
loft exterior for electron _shie]d_:. What. [

]commonality exi:_t.s .in protective ',

[measurE_::, and how to .ioi.r_tly optimize l
[them? ]

IRAD SHIELDING STRATAGY FOR GROWTH - M]" 1-16

IFor the man-tended mode, define how bestl
]t.o provide growth capability for ]
',radiation environment? How construct I

]shielding in orbit? Cost. t.rade_s with l

[(different: approaches? l

PREtlMINARY



F(-)RMAT 5

SUBELEMENT #

,J,J,r..(.,),..)

PR(]BLEMS/ISSUE IDENTIFICATION

LITLE
INDUCED ENVI ROIqMENT

IS3UE # l ISSUE TITLE I REQUIREMENT(S)

................... I ............................................... I ........................... I

552030.1 IMAN-TENDED EM LEAKAGE SPE:CIFICATIONS 1-03

What leakage�stray�scattered�accessible

I ra(TJJI_:ltIjil_)rl ir, t.erl_..i t.Iie_:_; c)ver the erlt.J re I

IEM spectrijm (3 Hz to UV) shoi_l.ld be I

Ispec:.ifJed for a1.1 on-board e].ec:tronic:/ I

loptic:al equipment for mari-tended mode? I

,, ,,
,-_ --m ,-} - {-,55,:0o0,- I MAN--TENDED RF/MICROWAVE EXPOSLJRE LEVE[I.O l'Oi

IF:Ior th[_ marl-It:erlcJed mode, what. shou]c] br-_ I

It.he allowable power derlsity or E-I-/H- I
:ftF_].d expo'3ure ].evels for Space StatiorM I

c.r _:w. There i-s c:orP_ir]erable c:or, trowar-._y, :

lar, d several sets of st.ar,dards, by NASA, 'I
I rP-" "..._HA,ANoI,DOD,AF;GIH, that have differingl

:a].lowables. Space Station program wil]. l
Inot resolve the corlt.roversy, but must l

I c:hoose some a]lowab].e (maximum) expo..,at¢ -el
Ifor desigr. I
I

55,-.(3.._(],._ I MAN-TENDED LA,-_ER LIGHT PROTECTION OPTION 1-04

IFor the mar,-ter, dr.:d mode, what vJ.abte I
l alt.err_at.ives exi.st for crew eye/skin I

'iprotec:tic)rl from Spac:e Statiiora or STS I
i a'3e r '.... _..._our (_.e_ wher, the missJ.on reqLlires l

1 | C" "",a:,E:: of hJigh-power lasers whic:h Carl pro- l

Iduc:e e.i. ther d.ir(.z_(I-:t or diffu:se.ly scat- I

I tiered radiat.J.c_rl in the Spac:e StI.atiorl? I
• ( _ _-_: C u " ' ....'I Gogg].es : Fac:e shJ.eI]( .... ' _' tatn-> : I

IConsi.der effect.J.vene,_s & inc:onve_r_ier_c:e I
I o f u,_e. I

I I

5520304 ',SYNERGISTIC INDI.ICED ENVIRON EFFECTS -MT 1-06

',As the St.at.i.or_ grows, what syr, ergistic: I
leffect.'.::_, e.g., effluerlts, dF, bris, or I

IradJ.atior,, are generated by the prox- I
',J.mIltiy of additiorlal modlJ.[es c)r system::;'? I

PRELIMINARY





FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55204 AREA LIGHTING

IC',_:I_F I# I ISSUE TITLE IREQUIREMFNT(S)

--%--'-------............------------ II - %------------......................................------------------------------ " "--------------------------- I ...............

5520401 :MAN-TENDED LIGHTING REQUIREMENTS _-OIA,'-OS

IFor the'EMU-helmeted man-tended mode, 1-06,-07

:determine the needed genera] i]lumJna- I

Itiorl lighting intensity; surface reflec-I

',tion percentages for wa]]s & ceilings; I
lluminaire color temperature; & surface I

It_:-.,mperature of lighting fJ. xture_. ',
I I
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TI TL_EE

55205 NOISE & VIBRATION

ISSUE # I ISSUE TITLE IREQUIREMENI(S)

5520501 IEg)UIPMENT NOISE & VIBRATION STANDARDS 1-01

lit, an unpressurized mar,-tended module, I

Ir, oise, per se, is not ar, active con- ',
Isideration. Standards >:hould be ',

:developed, however, based on noJ,se/
',vibration transmission t:o payloads, to ',
',station equipment., t.o crewme.,mber Jn I

It.actJie contact and through docking ',
IconnectJ.ons to SfS. I

5520502 IEQUIPMENT INSTALLATION SPECS 1-02
IDevelop mount..ing and location spec's to ',
Imeet. det.ermined limit, levels for equip- :

', ment vibratJ ons.

552050:5 IEMU NOISE 1-04

',Perform analyses to a.<_.ses_T: aJ] pot.entJa].:
Isources of noise For the EMU suited

',crewmember in the man-t.ended mode, I

le.g., EMI or vibrat.J.on conduction. ',
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55206 CREW SAFETY

iSSUE # I ISSUE TITLE IREQUIREMENTCS)

=================================================================================== .............

5520601 IMAN-TENDED EMERGENCY CONTROL I-O1

IStudy is needed to define and develop I
Isafety criteria for feasible emergency I
Iconditions in the unpressurized man- I

'_tended mnde. Adequate warning schemes I
fare needed, e.g., EMU p]ug-in warning ',

',,--:yst.em or heavy reliance on visual I
Isystem; high temperature surfaces (in I
',lieu of fire) _ff_ou.]d be detected and I

I aler t.ed, etc. I
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FORMAT 5 PROB[.EMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55213 WASTE/TRASH MANAGEMENT

ISSUE #

I ........

ISSUE TITLE
................................

IREQUIREMENT (S)

55213O1 IMAN-TENDED TRASH MANAGEMENT 1-01

IStudy is needed to determine the rlatLlre I

land amount of trash that may be I

l ger, erat.ed on board the man--tended ',

ImOdl_]F_. SIJC:H t.ra.:;h may result from ',
Irepair work, from p_y.[o_(J spil.[s, or I
',other pay]oad cau_:,es_. Managenler_t:. scheme.s:::',
Ishould then be developed. I

I I
',
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT #

55214 SUPPLY SUFiPORT

TITL_

ISSUE # I ISSUE TITLE

------X--__------------ I -- ..................................

552].401 ISPARES COMPATIBILITY W/SS SYSTEM - MT

552]402

5521403

IREQUIREMENT (_])

1-03

IFor the man-tended mode, Space Station I

',spares (ORU's) are TBD. Not. only must I
It.hey be justified from both the mission ',
',avaJlabilit.y & on-board st.ockage stand- I.

Ipoint., they must also satisfy such con.-. I
Isiderat.i.ons as int.erchangeabiiit.y,

:transport limitations (mass, volume),

Ifunctional environment, and re-entry I

Istresses (.if ground refurbishment is l
I intended) . I

IMAN-TENDED INVENTORY MANAGEMENT SYSTEM I-O8,-O9,-11.,

IFor the man-tended mode, the scope, 1-13

:character and presentation of maint.en- I
lance data, onboard st.ockage activities I

l& .location, tracking inform.atJ.on, etc., :
fare TBD and will require extensive I
lanalysis. Accuracy & speed will be I

Iparamount., & the system must be compre-

lherlsive, efficient, and easy to update ',
Iby EMU-suited crew. Innovative tech-

lniques such as, video consultation with l

Iground specialists should be exploited, l

lUplink accommodation will require l
Ic:oordination with communication l

ldesigners. The format used for ouput of :

linventory data must be concise, accurate:

:and specific, arid in the exact termi- :

Inology as used by the crew. To avoid l
lerror, each item must. be uniquely l
lidentified by a standard universally I
lunderst.ood term. Due t.o possible inter- I

lpret.at.ion as quantity, numbers should l
Ibe avoided as identifiers. I

:LOCATION OF ON-BOARD SPARES 1-11

IOn-board loc:ation of ORU storage i_:; TBD l

land will require careful ar,aly,:.--.,isto ',
:establish. Spares retrieval at time of ',

lneed must. be precise and fast., and l

:availability of the required article ',
Imust be immediat.ely confirmable. The l

llnventory Management System must be l
lstructured to include specific ir,di- I
Ication as to where the resource is l

lloc:ated, arid the location itself must l

lbe easl. ly accessible by the crew. l

ILocation/dJstribution of spares should I
',be such that safe haven "retreat" will ',

Inot resu]t: in a specific spare or spare I
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5521404

_item being unavailable/unretrievable. :

:PACKAGING CONCEPTS - MAN-TENDED MODE :-19,-25,-26

:For the man-tended mode, materials
Ipackaging for use and storage it, the l

ISpace Station is not clearly defined. I
IExperience on manned missions to date :

:will be applicable, but further thought :

:should be given to methods which will

lec:onomize on weight and space, yet l

Iprovide adequate protection against:. II
:environmental influences including

',dynam.ic ]and.ing stresses. A nilan-tended I
ISpace Station-unique packaging specifi- ',
Ic:ation must be developed. ',
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE
55215 RESTRAINT SYSTEMS

ISSUE # I ISSUE TITLE

5521501 IMAN-TENDED RESTRAINT SYSTEM

IA standardized restraint sy,__tem must be ',

I developed for us:.:e wit.hJn the unpres- ',
Isurized man-tended module. Evaluation I
l of the current EVA re.<,t:raint syst.em is I
Ineeded to ensure that it. wt.].], sati'.:.,fy I
It:he nominal and repair task requirement'---.',

l.tn the man-tended mode. The restraint ',

_,syst.em/EMU interface must. be coordinat.edl

Iwit.h the Space St.ation EMU development. I
I ac t.JvJ.t.y. ',

I REQUIREMENT ('3)
! ...............

I ..................

I-02,-06,-13
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SUBELEMENT #

o5.'16

PROBLEMS/ISSUE IDENTIFICATIc')N

MOI__ILITY AIDS

ISSUE # ; ISSUE TITLE IREc:IUIREMENT(S)

I

552 .].601. IMAN-TENDED MOBILITY AIDS 1-03

IA standardized system of fixed ar,d I

I pc)rt.ab].e hancl holds must. be developed I
l for u:se withir, the ,Jr, pressurized man-- I
ltended modu].e. Evaluation shou.ld I

l c:oris.idet the array of tasks, v(:}.l.,]ine,_, and l
Ic:learanc:e,:-.: to be imposed. I
I I
IMAN-TENDED RESt.IPPLY/PAYLI-iAD DIMENSIONS I-l:!7
I Standardized requirements for I

ldimer0siorls, c:orlfigLIratiorl, and hand].irlg l
Ic:haracteristics must be developed for- I
Iresupply items and mission payloads for I
I the man-tended mode. Requiremer, ts must ',

lac:c:ommodat.e EMU harldlJng. I
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55217 COMMUNICATIONS

ISSUE # I ISSUE TITLE
............ I

I

_REOUIREMENT (S)

5521701

5521702

',MAN-TENDED COMM TO GROUND 1-14

IStudy is needed to determine what com-

lmunicat.ior, s lir, k5 are required Lo the I
Iground; then to assess requirement_: for I
lcomm provi_:-:.ions independent: of the l
Idocked orbiter. Evaluate role of l

',orbiter in supporting man-tended st.atior,',
lcomm requirements. ',
,, ,,
IMAN-TENDED C&T SYSTEM CONTROLS l-Oc,

IMan-tended crew will be EMU suit.ed. I

lControls & displays, therefore, must I

laccommodate the EMU gloved hand & vis:uall
Irest.rictions. Study is needed t.o developl

ldesign requirements. I
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FORMAT 5

SUBELEMENT #

5530.1

PROBLEMS/ISSUE IDENTIFICATION

TITLE

CREW TRAINING

ISSUE # I ISSUE TITLE IREOUIREMENT(S)

-...................... '..__--__--.,__--...__.--__--.__'--__--.__--__--__--.__--__--...-----'-----'''''''''

5530101 ',DEPTH OF SYSTEM FUNCTION TRAINING 1-01

IEvaluatior, must be made relative to the 1

llevel of system function c:or,ceptual I

Iknowledge needed by the crew in order tol

',perform man-tended func:tion_::,. I
I

55301[]2 ',SELF-MANAGED TRAINING :-04

lAdvance._: in training tec:hno]ogy such as ',

',int.e]ligent computer-aid instruction I
',(ICAI) and intelligent, tutors may l

Iprovide a feasible training method. An I

lalternative feasibility study is needed, l

5530103

5530104

I I

ISIMULATION FIDELITY FOR TRAINING 1-05,-06
',Reduced fide].J, ty s.i.mu].ation impac:t,z: I

Icost., training quality, & performance l
lqualit.y. To approach the program goal I
lof reduced training costs, a study is I
Irleeded to det.ermlne mirlimaliy effective I

llevels of simulation in various areas ofl

Itraining. Study must assess technology ;
',capab.ilit.ie_ & feasibil.it.y of meeting l
Idets_,rmined minima], levels of I

',performance. I
I ',
ITRAINING PERFORMANCE CRITERIA I-08

',A more cost effective approach for I

loperat.ion of the man-tended station I
',requires a reduct.ion from the current ',

llevel of training for shuttle. However I
Isevere reduction in training could I

Iseriously impact both the safety and I
lefficiency of operation. The determi- I
',nation of the level of performance to I

Ibe trained is critical. I
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SUBELEMENT #

o o ,Ju o

PROBLEMS/ISSUE IDENTIFICATION

TITLE
MAINTAINAB ILITY

ISSUE # I ISSUE TITLE

I ...............................

IREQUIREMENT (S)

I ..................

553030].

5530302

ISYSTEM SERVICE POINT LOCATIONS 1-04

IFluid system service points, e.g., I

I fi].ling, drainirng, purging, bteedir.g I
I must be accessible. Locations within the l

Imodu]e, however, may .ir, troduc:e Inazard,_::,. I

]Study for de,sJ.gn requiremernt:s iS needed I
',to ensure adequate system J.nterfac:irng, _,
'_EMLl-suit.ed acc:essiblility and safety. I

I ',
IPAYLOAD SEAL INTEGRITY l-Oe,

IDesign requJrements for payloads which I

',must. retain seat ir, tegrity is needed. ',
I SeaJs should be J.rlspec:t.able & ac:ces- I

Isible. Type of feasible repair act.ivityl
Imust. be determJ.ned. Impac:ts safety, I

Itools, hardware design and safety. I
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

55304 MAINTENANCE

ISSUE :# I ISSUE TITLE IREQUIREMENT(S)

5530401

5530402

IMAN-TENDED MAINTENANCE CONCEPT 1-02,-03

IA maintenance concept should be I

Ideveloped to define ORUs and nature of I

Imair, tenar, ce activities in light of ',
:defined "normal" man-tended functions. :

',Concept should lead to definition of ',

ImaJnter_ar, ce loc:ations, e.g., within the ',
Ist.ation module or supported by shut-.tie. I

',Maintenance requirements for the module ',

Isystem must also be defined (as I
',differentiated from payloads.) ',

IMAN-TENDED MAINTENANCE WORKSTATION ',-04

lBased or, the results of the maintenar, ce ',

',concept and unique EMU-suit.ed environ- ',

Iment, requirements for the design of the',

Istat.ion maintenance workstation should

',be developed. Special consideration I

Imust be given to mobilit.y, restraints, I
ll]ght.ing, acce,._s, etc., within the I

I unpressur ized environment.. I
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FORMAT 5 PRQBLEMS/ISSLJE IDENTIFICATION

SUBELEMENT # TITLE

55306 ACTIVITY PLANNING AN[) SCHEDULING

Ic,.'.>LJE# I ISSUE TITLE IREQUIREME!]'_]- (.S)

553060.1 IEVA TASK TIMES AND LEARNING CURVE 1-01

IDetermine time lines and learning c:urves1

',for different types of spac:e operatic_na].',

I t.a:E, kS with differer, t types of equipment l
l J.n the (EVA) man-tended modes, l
I I

.J..._,Jl.)bU_. IMAN-TENDED MISSIC_N LENGTH REL:ILJIREMEiNT 1-19

IWhat is the maximum lengtl', der, irabl_-_ ',

',regarding c:onsidr-.,rat.ions for physJo-- I
IIogic:al, psycholog.ical, system factor:_. I
I I

-L).:_.:>L,HEDUI._E M.)DE[_,:_ MAN-TENDED I -"',-1._ ......SS3CIt!,Ci3 I VARIED CREW .... - ( - _ - -" "-;"_'

IDet.ermir, e varJ.oue:, sc:hedule models for I

Iopt..ima]. c:rew effec:tive.ness over m.i.:-,siorl ',
I dJrati.ons. I
I I

.:_ooO_,C4 ITASK PERF(iRMANCE ANAL.YaIS 1-27

l[)eterm.ine performar, ces relative t.o dif- I
I ferent types and sequenc:es of task,-., I

Ibreaks, etc. Establish ac:c:eptable I
Iperfc_rmar, c:e rate wirldow,s ar, d develop l
I st.ar, dards for task sc:heduling in terms I

l of .__.,equer, c:e,_, ar,d ler, gth. I
I I

_aoO_:,05 IMAN ]"ENDED LEISURE TIME RE(IIJIREMENTS l-°'q

IDetermine the amour, t of time r,eeded for I

l exerc:ise and rest time t.o mair, t.air, pro- ',

I per health, mot.ivatior, & alertr, es._ for I
Idifferent t.ypes of people oveY different l

Imission lengths. I

5h31]e,Oe, IPRODUCiT IV I TY FACTORS I-29

IWhat social and psyc:hologic:al factors I

late related to c:rew prod,.lc:tiv.ity re- I
l lat.i.ve t.o different sc:hedu].Jng pat.terns I
land ir, t.erms of different mission ',

Irequiremer, t.s, crew skill mix, t:ask I

Ipatt.err, and mix arid misr_.ion length. I
I I

5530e,07 IMAN--TENDED REST BREAK REQUIREMENTS 1-30

I Determir, e t.he frequer, c:y and ler, gth of ,'
Ire'st breaks as they are related t.o I

I p r o d u c t. i v i t y. ,
I I

r_. i: -_" " " • ,",._..,,,_>l'ht:,D,-:, I SHIFT EFFECTS ON PERFC_RMANCE -MAN-TENDED 1-34

I Det.ermine the effects of the use of I
l,-:;hifts and r, or,-.shJ, ft sc:hedl.lles orl a]ert.--I

lr, ess, fatigue, ar, d error rate:T.,. Thi'-: I
l ir, cludes c:irc:adiar, Jr, t.erferenc:e as; well I
las lor<s of sleep due to the act.ivities I

',of awake c:rewmembers. Develop shift I
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553oe;_,09

5530610

5530t:.,I1

I options, l
I I

IIMPORT./ESSENT. SKILLS FOR JCJB ROTATION :-32,-35,-38
IDetermine important, but not essential, I

land essential crew skills and training ',
Irequ[rement,; that. all. crew members I
lshould have in man-tended mode. Also
lassess methods for rotation of less- I

limportanL but needed tasks - considering',
_effect.s on morale & productivity.

IFAC]ORS FOR WORK SCHEDULING 1-07,-22,-23,
',Det:erm.ir,c:_ what, categories; and specific 1-24

If:actors should be incorporated in sche- I
Idu].ing crew act.ivit.ies. Consider crew ',

limpacts; diversific:ation needs; physio- I
',logical and stress fact.ors; coverage of
Ishopping list (misc. odd task) work. I

lA.].so asses.'-., how to inr:orporatP global ',
lplanning needs at the task level.

IPRE-MISSION PLANNING CREW INVI_I._VEMENT 1-26,-29
:Determine: the, method.,-; and systems for I

linvolving crews in pre-mission planning, l
lConsider experience; experience/skill l

',.input.; morale and task commitment; and l
linterface with scheduling system. I
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FORMAT 5 PROBLEMS/ISSUE IDENTIFICATI(-JN

SUBELEMENT # TITLE
•__._,__07 MAN-MACHINE ROLES

]i (_ _" ".... (-" (Z" ._._.,Uf:- # I I,:_,JUE TITLE IREQU]:REMENT(S)

5,53070], MAN-TENDED INTERFACE CONTROLS 1-17

IAssuming EMU suited activities in the l

_marl--terJded mode, de:::;J.gn of di.sp]ay--:; i
I c:ont.rols must acc:ommodate this cor,- I

Ist.rair_ed J.nterface. Study i'-: needed to ',
:a,_-.sess impact on automat.ed vs manual ',

',approac:hes & t.o develop apprc_pr.iat.e ',

Id.isplay/cont.ro.[ des.igrl requ.tremerlt:.s. I
I ',

I I
I ',
I I
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SUBELEMENT # TITLE

55309 STATION AUTONOMY

ISSUE # I ISSUE TITLE [REQUIREMENT(t:.))

5530'T401 IMAN-TENDED LEVEL OF AUTONAMY 1-01,-02

ISelectior_ of technologies to be imple- ',

',met, ted to accomplish autonomy on the I

',man-tended station needs to be ,defined I
Iby trade study. The time pha_;:ir, g of ',
Itechnology implementat.ion is t.o be I
IdefJ.ned. Define the degree of autonomy ',

',to be achieved at man-tended iOC during I

',tended modes. Assess what, functions must.l
Ibe externally controlled & how these I

Iwill interact with tended periods. I
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SUBELEMENT # TITLE
55;4131 WO R KSTAT I fiNS

ISSUE # I
............ J ..............

I

ISSUE TITLE

5540101

.3o 4 I..)1.0,

I RE(IUIREMENT (S)
I

I EVA WORKSTATION DESIGN GUIDELINES 1--07,-OH,--I'r:-,
IThe human ergirJeering design st.andard-s I

Ifor the EMU-suJ. ted c:rewmember workst.a- I

It.ions, both fixed and portable, need I
l t:.o be defJ.rled. Ex.i.st.ir_g s, tarldards are I
I .inadequate. I
; I

I MAIq TENDED £)BSERVAT()RY 1-15

IThe need for and t.he configuratiorl of: I
fan observatory suitable for use by l

5540103

I EMU-,z, uJted c:rewmer_ needs t.o be defJrt_._d. I

I MAN-TENDED MRMS WC)RKSTAT:[.(-iN RQMTS l-ld,

I The design requirements for t.he man- I
It.ended Remote ManJ.pulator System c:ontroil
l must be developed for EMU suited crew l
I members. I

PRELIMINARY





FrJRMAT 5 PROBLEMS/ISSUE IDENTIFICATION

SUBELEMENT # TITLE

5540".'. DATA MANAGEMENT

ISSUE _ I ISSUE TITLE

5540201

IREQUIREMENT (S)
I ...............
I

IMAN TENDED DATA MANAGEMENT INTERFACE :-02

IRequiremer, ts for data mar,agement should I

',be developed for the man tended mode. I
IBe(:ause of EMLJ suited operations iF, ter- I
l fac:e with the system - operatior, and l

lmainter, aric:e will be comlex. Feasible l

',i_r, terac:t.ioris wJ. th the STS should be

levaluated; also the role of conversion l
:from automatic: to mar, ual--active modes ',

ldijring tended modes.

I I

I I
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